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HYGIRTOL* Hydrogen Plant at 

Lever Brothers Company, Los Angeles. 
The process employed in this plant, 
developed by Girdler, supplies hydrogen 
continuously at purities exceeding 99.8%. 
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if it’s process design and construction 
--- IT’S GIRDLER 


MAKE SURE your new processing facilities operate 
efficiently, centralize responsibility with Girdler. We're 
equipped to handle the complete job—design, engineering, con- 
struction—to save you time and assure proper coordination, We 
translate basic process designs into production plants, particularly 
for high-temperature, high-pressure processes, involving corrosive 
materials. Put Girdler’s experience to work for you . . . for infor- 
mation call the nearest Girdler office today. 


*HYGIRTOL is « trade mark of The Girdier Corporation 


the GIRDLER Cpostion 


LOUISVILLE 1, KENTUCKY 


GAS PROCESSES DIVISION: New York, Tulsa, San Francisco 
in Canada: Girdler Corporation of Canada Limited, Toronto 


VOTATOR DIVISION: New York, Atlanta, Chicago, San Francisco 


THIS IS 


GIRDLER 


GIRDLER DESIGNS processes and plants 
GIRDLER BUILDS processing plants 
GIRDLER MANUFACTURES processing apparatus 


GAS PROCESSES DIVISION: 


Chemical Processing Plants 
Hydrogen Production Plants 
Hydrogen Cyanide Plants 
Synthesis Gas Plants 
Carbon Dioxide Plants Ammonium Nitrate Plants 
Gas Purification Plants Hydrogen Chloride Plants 


Catalysts and Activated Carbon 


Plastics Materials Plants 
Sulphur Plants 
Acetylene Plants 


VOTATOR DIVISION: COMPLETE EDIBLE Olt PLANT 
CONTINUOUS PROCESSING APPARATUS FOR... 


Strained Food Bakery Ingredients Lubricating Grease 
Salad Dressing Confectioneries Paraffin Wax 

Soup Citrus Concentrates Resins 

Margarine Chemicals Paper Coating 
lard Textile Size And other Products 
Shortening Shaving Cream 


THERMEX DIVISION: HIGH FREQUENCY DIELECTRIC 
HEATING EQUIPMENT APPLIED TO... 


Rubber Drying and Curing 
Plastic Preform Preheating 


Foundry Core Baking 
Wood Bonding 


| 





GUIDED TOUR 2 


Photo courtesy Standard Ot Oo. ( NJ.) 


Plastics in Process Equipment 


Plastics are fast taking their place 


beside metals as prime materials of 
construction for the chemical process 
industries. For some jobs they're bet- 
ter than metals. 

But where can you get the low- 
down on what plastics to use where— 
and why? Many of them are so new 
there’s no backlog of experience, no 
handbooks to serve as a guide. 

Next month DuPont's W. M. 
Bruner will come forth with a feature 
report that will answer a lot of the 
questions every chemical engineer asks 
about the use of plastics in processing 
equipment. 

What are the basic and critical prop- 
erties of each material? What about 
their top service temperatures? How 
do they stack up in resistance to cor- 
rosive chemicals? Where are they now 
being used in chemical process equip- 
ment? What’s the price range of plas- 
tic pipe? 

You'll find Dr. Bruner’s report in 
our next issue. 


EDITOR 


. . « Today’s heat technology shows new 


trends all along the line. 

Take any aspect of heat technology— 
fuels, combustion, refrigeration, furnaces, 
metals, refractories, insulation, transfer 
media, heat transfer—and you'll find new 
technological trends on the horizon. 

Here, in a 60-page report, we take an 
over-all look to show how recent advances 
affect the design and operation of chemical 


plants (Feature Report). 
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Quick way to get power plant costs. 
Here’s a set of simple factors you can 
use to estimate the cost of your complete 


power plant. Yes, they take into account 


* . 
such things as process steam requirements, 


back pressure conditions, present price 


levels (Feature Article). 
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Any trouble with materials handling? 
Then you might learn a trick or two from 
these stories of seven mishaps and what 


caused them. They’re from the experiences 


ws 


Please turn page 





of W. G. Hudson, authority on materials 
handling (Feature Article). 
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Six advances on five fronts. 

Esso’s latest fluid cat cracker sports a 
brand new catalyst circulation system. No 
throttling slide valves: easier process con- 
trol, more stable operations. 

Carrier’s high-vacuum, vertical falling- 
film concentrator brings new hopes for cut- 
ting down scale, corrosion and concentra- 
tion costs for many chemicals. 

Ross & Roberts worked out nifty ways to 
control dusts in vinyl operations. Two 
other plastics plants go to the Tote way of 
moving bulk solids. No dust, waste, or 
heavy labor. 

American Cyanamid cooks up a simple 
inter-plant haulage scheme that hikes la- 
bor efficiency, slashes maintenance costs. 

And Norwich Pharmacal puts smart en- 
gineering into its new aspirin plant, comes 
up with one of the most up-to-date units of 
its kind anywhere (What's Happening). 
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WHAT’S HAPPENING IN CHEMICAL ENGINEERING 


Latest Fluid Cat Cracker 

Fork Truck-Trailer Team-Up 

Taking Headaches Out of Aspirin Production... 116 
Alloy Pigs From Hogged Fuel 

Turning Out Vinyls Sans Dust 

New Field for High Vacuums 

No Dust, No Waste, No Heavy Labor 

Emphasis on the Meal 

GE Expands Silicone Plant 


PRO AND CON 
FEATURE REPORT 


Heat Technology 
Thermal Spectrum in Heat Technology 
Fuels—Choice and Handling 
Joseph C. McCabe 
Combustion Theory and Practice............ 190 
W. Paul Jensen 
Electric Heating Methods 
Cecil H. Chilton 
Refrigeration and Refrigerants 
Charles L. Rescorla 
Tubular Process Furnaces................. 
Charles Bliss 
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Morgan M. Hoover 
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Media for Heat Transport 
James J. Carberry 
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Fast Estimate for Power Plant Costs 
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New Clamp Design 
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PRODUCT NEWS 
Sodium Wears a New Harness.............. 270 
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YOU AND YOUR JOB 
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CORROSION FORUM 
Molybdenum Stainless Steels 
Fabrication of Unplasticized PVC 
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help you reduce costs / 


Since 1889, Swenson Engineers Have Been Leaders in 
the Design of Process Equipment for the Chemical Industries 


When you call on Swenson, you start with an im- 
portant extra advantage! That’s because the Swenson 
engineer has all of the many years of Swenson ex- 
perience at his command .. . and the knowledge of 
how it can be used to serve you better, whether your 
problem -is evaporation, filtration, spray drying or 
crystallization. 

Swenson representatives are engineers equipped to 
help you not only in the initial approach to the 


Proved Engineering for the Process Industries 


SINCE 1889 


A DIVISION OF 


WHITING 


CORPORATION 


problem but in all its phases . . . analysis, layout, 
pilot plant operation, design and recommendation 
of equipment. Ii’s the kind of help which has enabled 
leading chemical firms to achieve improved efficiency 
in processing... and most important, to reduce costs 
and make bigger profits! 


SWENSON EVAPORATOR COMPANY 


15669 Lathrop Avenue Harvey, Illinois 


EVAPORATORS SPRAY DRYERS CRYSTALLIZERS 


FILTERS 





A manufacturer was looking for one valve which would handle 
seven chemicals of varying temperatyres and concentrations, one 
after another, in the same line. They-were... 


SODIUM CARBONATE 
HYDROCHLORIC ACID 
SULPHURIC ACID 
SULPHURIC ACID 
SULPHURIC ACID (Fell 
‘renath bu ossoc 
TOLUENE with traces of other chemicals) 


ORTHODICHLOROBENZENE — Cleaning Solvent 


Valves suitable for use with these chemicals individually were 
available. But only one valve was found which could handle them 
in combination. It was the Grinnell-Saunders Diaphragm Valve, 
glass lined, with chemically inert KEL-F Diaphragm. The Grinnell 
KEL-F diaphragm not only prevented the liquid from attacking 
working parts, but it eliminated leakage around the stem. 
Piping in today’s complex industrial plants is an exacting 
science involving the handling of highly corrosive fluids, gases, 
compressed air, beverages, foods and suspended solids . . . in lines 
where corrosion, abrasion, contamination, clogging, leakage and 
maintenance are costly factors. Under such conditions, the 
amazing adaptability of the Grinnell-Saunders Diaphragm Valve 
explains its acceptance by industry after industry. For further 
details, write for Grinnell-Saunders Diaphragm Valve Catalog. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Grinnell Company, inc., Providence, Rhode Island ° 








OPEN coe U 


Features which have made 
Grinnell-Saunders Diaphragm Valves 
the specified valve in many 

different industries: 


Streamlined flow. Smooth, streamlined passage, 
without pockets. Frictional resistance at a 
minimum. 

Leak-tight closure against grit, scale, suspended 
solids. 

Working parts absolutely isolated from fluid. Dia- 


phragm completely seals off working parts 
from fluid in the line. 


Body, lining and diaphragm materials to meet 
service condition. Bodies stocked in cast iron, 
malleable iron, stainless steel, bronze and 
aluminum; other materials on special orders. 
Valve bodies lined with lead, glass, natural 
rubber or neoprene. Diaphragm materials of 
natural rubber or synthetics. 


Minimum maintenance. No refacing or reseating 
is required. No packing glands to demand 
attention. New diaphragm can be inserted 
without removing valve body from the line. 





Coast-to-Coast Network of Branch Warehouses and Distributors 





pipe and tube fittings * welding fittings * engineered pipe hengors and supports ‘© Thermolier unit heaters * valves 
valves * pipe * prefabricated piping ° proming end heating specielicn © water works soppiios 
° Grinnell automatic sprinkler fire protection systems 


Grinnell-Saunders 
industric! supplies 
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Amco gir conditioning systems 


MARLEY 
Mechanical 
Equipment is 
POWERED for 
PERFORMANCE 


Driving the large fans of modern cooling towers is a 
rugged job . . . one that demands power transmission 
equipment designed with an extra measure of sturdi- 
ness. With its added strength it must also be precision 
built for long, smooth service, That's why "Marley 
designs and manvfactures every element of the me- 
chanical equipment for Marley cooling towers, The 
result is specialized equipment for a specific service, 


MARLEY GEAREDUCER* 

An exclusive Marley design utilizing hardened 
alloy steel gears, tapered roller bearings and heavy, 
carefully machined shafts—all in an extra strong, 
well sealed, cast iron case. Lubrication to every 
point is constant and flow is maintained whether 
operation is forward or reverse. 


MARLEY TWINFLEX* DRIVE SHAFT 

This accurately balanced assembly is constructed 
of heavy steel tubing zinc-coated and sealed against 
titnrnal corrosion by welded flanges. It transmits 
power to the cast steel yoke through pre-moulded 
neoprene inserts beaded to cadmium plated steel 
cores. They have excess load capacity that easily ab- 
sorbs starting shock and transmits power smoothly. 


MARLEY FAN HUB 

This hub for largest fans is of all-steel con» 
struction. Hub spokes are seamless steel tube; 
center hub and clamps are steel castings. It’ is 
precision welded throughout for great strength. 
After fabrication, the hub is hot Sip galvanized. 
The design provides quick adjustment for fan piteh, 
and uses a retention pin for added safety. 


Any Cooling Tower May Be Modernized with 
Marley Mechanical Equipment 


"Registered trade mark 


The Marley 
Company 


Kansas City, Missouri 
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Conkey Rotary Leaf 
Pressure Filter 


Conkey Rotary Leaf Pressure Filters are 
kept totally closed during the entire operat- 
ing cycle. This closed cycle operation means 
safer, more economical operation, less cloth 
expense. Volatile liquids are handled with 
negligible loss. Danger to operator from 
corrosive liquids is minimized. 

These Conkey units eliminate the heavy 
manual labor usually associated with 
cyclic pressure filtration. Ingenious design 
requires only valve manipulation for all 
filtration cycles, including cake discharge. 

Slow rotation of the filter leaves results 
in superior filter performance. Settling is 
retarded. Less filter aid is required for pre- 
coating operations. A non-tapering cake is 
built over the entire filter surface. Washing 
is better, discharging is clean and complete. 

: Conkey filters are available in a complete 
selection of standard size units—from the 
laboratory unit of three square feet of sur- 
face to the industrial unit of 1800 square 
feet of filter surface. They can be built in 
a wide range of sizes and materials for 
practically every purpose. 


Send for latest bulletin on Filters 


PROCESS EQUIPMENT DIVISION 
\EENERAL/ GENERAL AMERICAN TRANSPORTATION CORPORATION 


woe 
LUA Sales Office: 10 East 49th St., New York 17, N.Y. 
} General Offices: 135 S. LaSalle St., Chicago 90, Illinzis 
tn Canada: Canadian Locomotive Co., Ltd., Kingston, Ont. 
Offices in all principal cities 
Other General American Equipment: Turbo-Mixers « Evaporators « Dewaterers « Towers 
Tanks - Bins « Dryers « Pressure Vessels. 
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WHAT ABOUT Your FILTERING JOB? 


When you put it up to BIRD you stand to profit not only by the experience gained from 
hundreds of successful applications like these but by the complete filtration-fact-finding facili- 
. ties of the Bird Research and Development Center — an entire 
building designed, staffed and equipped to get the right answers on 
solids-liquids separation problems whatever their character or 
scope. 

Are you taking full advantage of these resources of filtration 
knowledge, experience and pilot-scale testing in advance of your 

equipment investment? 
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Here’s a Ol G filter 


that costs less to operate 


.The Niagara Style “H” Filter will 
filter liquids to high clarity, at rates up 
to 30,000 GPH. 

It also. gives you easy recovery or dis- 
posal of as much as 150 cu. ft. of solids 
at a time. 

Sizes range up to 1,500 square feet of 
working filter area in one compact, 


leakproof unit. 


CLEANED IN A FEW MINUTES 


Cake discharge is faster than any- 
thing you've ever seen in a filter this 
hig. Cakes can be blown dry in the 
filter, are then dropped into a discharge 
hopper simply by rapping the all-metal 
leaves with a rubber mallet. That's all 
there is to it, 

The filter in the picture is opened, 
cleaned, and closed in less than ten 
minutes, by one man. It can be taken 


off-stream, drained, opened, — 
closed, filled, and precoated in less 
than 30 minutes. 


IDEAL FOR CORROSION 
RESISTANCE 

The simple fabricated shell can be 
constructed in stainless steel and special 
alloys for corrosion resistance, and can 
be readily and cheaply jacketed. Special 
construction, to match your needs, 
dott far ‘oon Wass enna tee den 
this size. 


COMPLETE FILTRATION SERVICE 
How can we help you? We're equipped 
to test samples for saga Ole oo 
the filtration for you . . . design, build 
and install a filter or a complete system 
to fit your process. 


To get details quickly, just write us or mail the coupon today. 


NIAGARA FILTER Division, American Machine and Metals, Inc. 
3087 Main St., Buffale 14, N.Y. 

Please send information 

on Niagara Filters for (product or operation) 


Engineering and Sale: Office: 3087 Main St., Buffalo 14, N. Y. 
(When writing, please use above address) 
iN EUROPE: Niagara Filters Europe, 36 Leidsegracht, Amsterdam-C, Holland sh i Rap ttf Be pS Se HE oan aN ct Nand aS 
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On roof above storage bins, this 14-in. diam. Helicoid screw conveyor is one of 30 Link-Belt screw 
conveyors transporting soybean meal from receiving hoppers to storage bins,-or to processing. 


There’s no substitute for “total engineering” 
in screw conveyors 


LINK-BELT integrates all 
components to give you the right 
screw conveyor for your job 


screw conveyor—or system of conveyors—-for your 
particular requirements. The right components are 
then selected from Link-Belt’s complete range of 
types and sizes. 

Link-Belt “total engineering” on your screw con- 


Hs how “total engineering” works for you 
when you buy Link-Belt Screw Conveyors. 
First, conveying specialists analyze your problem. 
Then, Link-Belt’s vast experience in design and 
manufacture is at your command to recommend the 


veyors is your assurance of efficient design . . . 
balanced performance. 

To benefit from Link-Belt’s materials handling 
experience and engineering service, contact the 
Link-Belt office near you. 








—-- LINK-BELT designs and builds all components 


SCREW S—tink-Belt makes 2 complete SHAFTS & COUPLINGS — Conveyor couplings 
range of conveyor screws—Helicoid, Sec- 
tional Flight, Cut Flight, Ribbon Flight, 


and end shafts are designed for adequate torsional strength 
Paddle type and other special types for such 


and have jig-drilled coupling bolt holes for accurate align- 
ment. 

diverse applications as feeding, conveying, mixing, agitating, stirring, 

blending, etc. 


TROUGH ENDS—stee! or alloy metal plate or cast 
trough ends to match all trough shapes, provide required 
shaft bearing support and ali t, Seal glands to pro- 
tect bearings, if required. 





HANGERS— Available in a variety of styles and 
mountings, with various bearing materials and steel or 
cast hanger frames. 


TROUGHS—tink - Belt builds flanged, angle 
flanged, flared, rectangular, dust - seal, jacketed and 
drop-bottom types in steel or alloy metals. Variety of 





DRIVES — Link-Belt designs and builds many 
forms of drives to suit specific conditions — En- 
closed gear, Electrofluid, P.1.V. variable speed, and 
chain drives of various types. 


connections, supports, covers znd clamps offers added 
design flexibility. 


SCREW CONVEYORS 


SPOUTS & GATES—Piain discharge spouts can 

2 LINK-BELT COMPANY: Chi i i 
be fixed or detachable. Discharge gates, flat or curved Atlanta, Houston 1, Mianen $s 5p epananolis &. alodclotin 33 
slide, can be hand or rack-and-pinion operated. Seattle 4, Toronto 8, Springs (South Africa). Offices in Principal Cities. 
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Her fingertips imagine the taste 


‘The lady doesn’t trust her eyes alone. 
The buyer of Multiwalls is in much the same position.” 
_ Aside from package design, it’s hard to tell one manufac- 


turer's bag from another's simply by looking at it or fingering it. 


Put the bags out of sight and you may be able to see many 
differences. 


Men who buy 85 per cent of all Multiwalls consider* these 
intangibles more important than any other factor when they 
choose their supplier. 

_ Invariably, these are among the first questions they ask... 

“Is this company big enough?” 

“Do they have a fair allocation policy?” 

“Are their prices competitive?” 


“Do they respect delivery dates?” 
In a nutshell— 
“Are they good people to do business with?” 


We can’t tell you what the answers are when these Multi- 
wall users consider Union. This we do know . . . and the 
inference is yours to make— 


In these days of industrial pressure, when dependability is 
a fervent wish as well as a word, men to whom Multiwalls are 
\ important are placing an increasing share of their orders with 
Union. 


More so every day... 


IT’S UNION FOR MULTIWALLS 


*August, 1951 research study. 


UNICN BAG & PAPER CORPORATION @ NEW YORK: WOOLWORTH BUILDING © CHICAGO: DAILY NEWS BUILDING 

















AUTOCLAVES..... 


Custom bull 


IN ANY CAPACITY 
FOR ANY PRESSURE 
ANY TEMPERATURE 
ANY REACTION 


Time and expense are saved, doubts and 
experiments eliminated when you turn your 
Process Equipment problems over to 
Blaw-Knox. Long experience in both design 
and fabrication assures your autoclave or 
other reaction vessel of high performance, 
A 500 gallon, 1875 PSi Autoclave designed and built by maximum safety and ruggedness for long 
Blow-Knox for processing an additive for aviation gasoline, service. Working from clients’ drawings or our 
own designs Blaw-Knox Equipment Division 

has built highly successful autoclaves for: 


ESTERIFICATION —Production of esters through alcohol-acid reactions... POLYMERIZA- 
TION —Reactions involving the addition or agglomeration of molecules to increase molecular 
weight... SULFONATION—Reactions with organic compounds employing the sulfonic acid 
group ... ORGANIC SYNTHESIS —Combination, reaction, or mixing of various organics... 
NITRATION— Chemical reactions involving combination or treatment with the nitro group... 
HYDROGENATION—Reactions of combination or reduction with hydrogen... ALSO: 
Ammonolysis . . . Emulsification . . . Impregnation . . . Halogenation . . . Crystallization... 


Sublimation ... General High Pressure Processing, Etc. 
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Inset — A battery of Semet- 
Solvay Waste Heat Boilers 
used as heat exchangers for 
the generation of process 
steam in a Gas Producer Plant. 








to put your “waste heat” on the payroll! 

Have you a source of heat in your process that is going to waste? Now you can put these 
valuable Btu’s to work by converting this heat into useful steam with a Semet-Solvay 
Waste Heat Boiler. 

Efficient, with a high steaming rate and low maintenance cost, the Semet-Solvay Waste 
Heat Boiler is a packaged unit which is shipped ready for installation wherever large 
quantities of heat which otherwise would be wasted are available for absorption. A stand- 
ard of comparison for over 20 years! 

For additional information call or write today to— 








‘ 
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"A CHEMICAL SHIPPER 
EVER HAD! 


Your North American tank car works day in and day out, year after 
year, never stopping but to load and unload your products and for 
maintenance. Here’s truly a business partner worth many times its 
keep... the strongest member of any chemical shipper’s team, And 
today, with a critical shortage of specialized tank cars, your North 
American partner is working harder than ever... keeping on the go 
every possible minute to meet the treniendous demands of the grow- 
ing chemical industry. Remember—on the rails and in its offices, 
North American is your partner for fast, economical transportation 


and helpful, experienced shipping advice. 


For Special Products Reguiring Special Care 


NORTH AMERICAN CAR CORPORATION 
NORTH WESTERN REFRIGERATOR LINE COMPANY 


A NATIONWIDE ORGANIZATION WITH BRANCH OFFICES IN IMPORTANT MARKET CENTERS 
231 South LaSalle Street, Chicago 4, Illinois 
PIO GRANDE NATIONAL BLDG., DALLAS, TEXAS SHELL BUILDING, ST. LOUIS 3, MO. 
341 KENNEDY BUILDING, TULSA, OKLA. 681 MARKET STREET, SAN FRANCISCO S, CALIF. 60 EAST 42ND STREET, NEW YORK 17, 8. ¥, 
“7 SOUTH MAIN STREET, FOND DU LAC WIS 739 PULSBURY AVENUE, ST. PAUL 4, MINE. 
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A comfortable worker 





is a better worker! That’s why 


these lightweight (14 ounce) respirators are 

particularly welcome when temperatures soar. They do a 
real protective job and they’re economically priced. Your 
nearest AO Safety Products Representative can 

supply you. Model numbers are R9100 and R9100T. 


Recommended Uses 


R9100 Respirator provides protec- 
tion against pneumoconiosis-pro- 
ducing and nuisance dusts such as 
borax, carbon, glass, grain, graphite, 
cement, limestone, gypsum, coke, 
charcoal, wood, pollen, flour and 
aluminum. 


R9IOOT Respirator, similar in ap- 
pearance and construction to the 
R9100, protects against any toxic 
dusts not considerably more toxic 
than lead — such as arsenate of lead, 
barium, cadmium, and manganese. 
It also protects against DDT. 





are approved 
by the U. & tween att Mines 900 ~ — 842137; 


— BM21 44). 


Tn eS dan ee eee 


protective clothing 


eS oer 


LIGHTWEIGHT, 
COMFORTABLE 


In the 
“Good Old Summer Time’ 


QUICK FACTS 


Construction: Simple design includes a smooth, 
rubber face-contacting mask and a corrugated 
permanent type felt filter, reinforced by a wire 
frame. 


Filter: Corrugated facepiece forms filter, giving 
large filter area of approximately 22 square 
inches. 


Breathing comfort: Easy to breathe in — non- 


‘reversing, low-resistance exhalation valve does 


not stick, is out of way and easily replaceable. 


Wearing comfort: In addition to light weight, 
comfort features include soft rubber, smooth 
edges and self-adjusting double headband. 


Unobstructed visibility: Compact, fits close to 
face. May be worn under helmet or with goggles. 


Easily cleaned: A vigorous shake, a slap of the 
hand or a light blast from an air hose removes 
dust. 


SOUTHBRIDGE, MASSACHUSETTS ¢ BRANCHES IN PRINCIPAL CITIES 
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Here’s your modern “Mortar and Pestle” 
for accurate laboratory mixing 


he MEW SIMPSON MIX-MULLER 


Tue laboratory mortar and pestle has long been the world’s 
“number one” method for establishing mixing standards and check- 
ing quality and efficiency. Your modern “mortar and pestle” is the 
new Simpson LF MIX-MULLER . . . with a special pair of revolving 
mullers and plows to provide the rubbing and smearing action that 
so thoroughly blends components into a uniform, inseparable mass. 


Manufactured to the same exacting standards as the full line of 
larger Simpson MIX-MULLERS, the 24” pan diameter / 
LF has all components—mullers, turret, crib, etc. 
an Fac papa om Doe “ath - including bank capacity--scaled down propor- y 
plotes also provides quicker, easier tionately. It provides a simple, extremely accurate | 
cleaning. working duplication of production mixing, for both | 
laboratory and pilot plant service. 


Bring modern “mortar and pestle” accuracy to 
your laboratory mixing. Consult a National engi- 
neer today. 

Write for Bulletin 515. 


NATIONAL ZNGINEERING CO., 604 Machinery Hall Bidg., Chicago 6, Ill. 
(Not Inc.) 
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COMPLETE LINES OF CAST STEEL VALVES AND PIPE FITTINGS 
are manufactured by Walworth in a variety of pressure 
classes, types, sizes, and patterns for general industrial 
use. Walworth also manufactures cast steel valves for 
specific service applications. 

Walworth produces steel bar stock valves, and cast 
steel valves made of carbon steel, carbon molybdenum 
steel, corrosion-resistant, and heat-resistant alloy steels. 
Included are gate, globe, angle, check, and lubricated 
plug types. Sizes range from % to 80 inches; pressures 
range up to 5,000 psi. Full information is contained in 
Walworth General Catalog 52, a copy of which will be 
forwarded if requested on business letterhead. 

Walworth also manufactures complete lines of valves 
and fittings made of bronze, iron, and special alloys as 
well as steel. Walworth-made valves, fittings, and pipe 
wrenches total approximately 50,000 items. 

Walworth engineers will be glad to help you with 
your problems, For full information, call your local 
Walworth distributor, nearest Walworth sales office, or 
write to Walworth Company, General Offices, 60 East 
42nd Street, New York 17, New York. 


DISTRIBUTORS IN PRINCIPAL 


Hlustrated in section is an 8-inch Series 900, Walworth Pressure-Seal Cast 
Steel Gate Valve designed for high-pressure, high-temperature service. 
Pressure-Seal Valves are available in Series 600, 900, 1500 and 2500; 
sizes 1 to 16 inches. Smali Cast Steel Valves, Series 1500, in angle and 
Y-globe types, are also available in sizes ranging from 4 to 2 inches. 











One 79” Reineveld Centrifuge 


dewaters Maize Starch to 


30% TOTAL MOISTURE 


at the rate of 


165 TONS PER DAY 


The production figures shown here come 
directly from the plant of a leading European 
starch producer where two Reineveld Cen- 
trifuges are in continuous 24 hour-per- 
day service. 

This company purchased a 79” Reineveld 
Centrifuge in 1951 after receiving out- 
standing performance for 16 years from a 
67” Reineveld machine. 

Both Reineveld Centrifuges now operat- 
ing in this plant are dewatering substan- 
tially more Maize Starch than they were 
guaranteed to do when originally installed, 


If you have a difficult problem with a Slow-Draining “Material 


CALL ON THE REINEVELD-HEYL & 


Reineveld’s vast experience in the processing of 
slow-draining, difficult-filtering materials, com- 
bined with Heyl & Patterson laboratory facilities, 
can provide the answer to many of your difficult 
processing problems. 


PATTERSON TEAM TO HELP YOU 


Heyl & Patterson laboratory facilities and 
testing machine are available without charge or 
obligation to help you determine the value of a 
centrifuge for your particular application. 

For full information—write for booklet 11-RC-2. 


(+ Valloivon, 


‘SINCE [ae 7" 


BS WAS Eee wel 


CuemicaL Encingertnc—June 1953 


REINEVELD 
CENTRIFUGALS 











If you want freedom from worry, 
| install» | 


- POWELL VALVES 
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1. HEAT 2. MOISTURE 
One of several of “Buffalo” high- and/or heat and corrosion are condi- 3. CORROSIVE FUMES 
heat fans, this Industrial Exhauster has a tions under which special models of “Buffalo” Fans are available rubber- 
“heat slinger” or small external rotor, to “Buffalo” Propeller Fans are operating lined, like the exhauster above, or in 
dissipate heat. satisfactorily. stainless steel or special coatings. 


RIGHT ror tHe air You HANDLE! 


e* 


SPECIAL-PURPOSE FANS 


In the present-day chemical installation, 
air handling jobs are as varied as the proc- 
esses. The chemical fan is apt to be re- 
quired to handle hot gasses, exhaust cor- 
rosive fumes from hoods and vats, blow 
furnaces, convey abrasive materials and a 
hundred other special jobs. “Buffalo” has 
been building these special-purpose fans 
for a good many years—knows what parts 
need the special protection to last added 
years on the job. And the same holds true 
for the complete line of “Buffalo” Cen- 
trifugal Chemical Pumps. Why not have us 
mail you engineering data on the proved 


EXTREMES OF 

HEAT AND COLD 

from hot drying air to circu- 

lating chilled air, are han- 

died by “Buffalo” Axial 

Flow Fans in various models. 9 


unit for your application? 


FIRST 
FOR FANS 


BUFFALO COMPANY 


$01 BROADWAY BUFFALO, NEW YORK 
PUBLISHERS OF "FAN ENGINEERING” HANDBOOK 
Canadian Blower & Forge Co., Led., Kitchener, Ont. _ Sales Representatives in all Principal Cities 


AIR: CLEANIN( AIR TEMPERING INDUCED. DRAFT EXHAUSTING 
Selelei te HEATING PRESSURE BLOWING 
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Install Switchgear 
Outdoors 


GET CONVENIENT OPERATION PLUS COMPLETE PROTECTION 


When building-cost considerations suggest outdoor 
switchgear installations, you'll naturally want equip- 
ment that can be most conveniently operated and 
maintained in the open...and weatherproofed to 
protect against rust and corrosion. Westinghouse Out- 
door Metal-Clad Switchgear meets these specifications. 
Convenient Operation and Maintenance — Easily 
operated horizontal drawout circuit breakers eliminate 
lifting and lowering. A few turns of a crank connect 
or disconnect the breaker. Breakers of like rating are 
interchangeable and are easily rolled on the adjust- 
able-height transport truck with its combination latch- 
ing device for breaker and stationary structure. 

Weatherproof Consfruction—Utilizing rigid, self- 
supporting, jig-welded construction features, 
Westinghouse Outdoor Metal-Clad Switchgear is 
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equipped with a weatherproof housing, special under- 
frame or base, and access doors at both front and rear 
of the unit. Space heaters and special ventilators in 
each unit reduce the possibility of condensation. As 
long-term protection against rust and corrosive ele- 
ments, the metal frame is Bonderized, prime and 
finish painted, and the base receives a heavy spray 
application of all-weather undersurface coating. 

For complete facts on outdoor or indoor metal- 
clad switchgear, write for Booklet 5306. Address: 
Westinghouse Electric Corporation, P.O. Box 868, 
Pittsburgh 30, Pennsylvania. J-60793 


. METAL-CLAD 
SWITCHGEAR 





Homogeneously Lead. Bonded Equipment 
Built for the Processing Industries 








ob el <<a IN-Yo le I @xoy tI 
Lead Covered 
1 Oi} ©) of-) an Oxo) # E-) 


Sheet Lead Linings | 

_ Castings » lBhacbeter 

0.G. RELLEY & CO. 
RNS INeERS Be DESIGNERS FABRICATORS | 


96 TAYLOR STREET, BOSTON ‘22, MASS. 




























DESIGNERS AND FABRICATORS 
SINCE 1925 


Atmospheric Air Temperature Control Equipment 


For Industrial Processing or Comfort Control 


| @ Humidification 

| @ Dehumidification 
@ Dew Point Temperature Control 
@ Heating and Cooling 





Equipment for the Conservation of Water 


For Liquid Cooling— Water and Oil 
@ Evaporative Condensers 
@ Cooling Towers 


For 3 to 100 tons nominal capacity for any refrigerant. 
Small, compact, lightweight, adaptable to indoor or out- 
door installation. Protected four ways against corrosion. 
Save up to 95% of normal water demand. 

See Our Catalog in SWEET'S Architectural File 


MARLO COIL Co. 

6137 Manchester Ave. 

St. Louis 10, Mo. 

Please send me complete information on the following 
( Coits—Heating & Cooling 

(] Air Conditioning Units 

CJ Evaporative Cooling Equipment 

(CJ Other (Piease elaborate in accompanying letter) 





Ask Your Architect or Consulting 
Engineer, or Attach Coupon to 
Your Letterhead 





OE Ge a ls Le. Tate 

ol a a i a ae eee 
RIES PS ce oe 
Saint Louis 10, Missouri Sg RES Re ZONE... STATE. ..+.+0- 
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CLINCH THE 


SALE 


WITH 


BENSON 


Put another salesman to work for you—your 
shipping containers ! Use gleaming, sturdy, modern 
Benson Aluminum Drums as one of the best repre- 
sentatives your company can have. Strong, light- 
weight, corrosion-resistant aluminum drums are 
available in a number of styles and sizes for ship- 
ping acids, alcohols, aniline, fats and oils, liquid 
fertilizers, formaldehyde, hydrazine, hydrogen per- 
oxide, inflammables and explosives, insecticides 
and poisons, premium petroleum products and 
many specialized products of the process indus- 
keep your shipment safe ag tries. For further information contact any Reynolds 
contamination and spoilage. office or write direct to Reynolds Metals Company, 
2567 South Third Street, Louisville 1, Kentucky. 


REYNOLDS ALUMINUM 


EXCLUSIVE SALES AGENTS FOR BENSON CHEMICAL DRUMS 
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SILICON CARBIDE 







‘In this demonstration, two new grinding wheels were used, one on the 
hot-rolled steel block, the other to grind the silicon carbide brick. Wheel 
grade, feed, speed and other conditions were the same. After six minutes, 
there were shallow cuts of the same average depth in each piece. But 
nearly half the grinding wheei used on the silicon carbide had disappeared! 
(Actyally, only a diamond wheel can cut silicon carbide refractories). 
Expressed another way, this means you would be able to grind all the 
way through several steel blocks like this before the #2 wheel would be 
reduced to the size of the #1 wheel. 


harder than steel, more abrasion-resistant than paving blocks — silicon carbide is... 


so hard it wears out grinding wheels 


As hard as steel is, it can't compare with our silicon carbide 
refractories (trademarked CARBOFRAX® ). Used under the 
toughest abrasion conditions known, these refractories have 
repeatedly proved able to outwear other normally durable 
lining materials. This applies to room-temperature applica- 
tions as well as to others ranging up to 3000 F, or more. It 
applies to abrasion caused by: rubbing or sliding, and to 
abrasion caused by impingement of sharp particles travel- 
ing at high velocities. 





For example: In cyclone dust collectors where there is a 
constant blast of highly abrasive particles . . . in coke chutes 
and hoppers that must withstand punishing cascades of 
sharp-edged coke . .. in hot blast mains where abrasive dust 
is entrained in high-velocity gases . . . in billet heating fur- 
naces where metal slabs are dragged across the floor. In 
short, wherever other materials need replacement so often 
as to make their use uneconomical. 


Have you any spots like these; areas highly vulnerable 


to abrasion? Then check on these CARBOFRAX refractories, 
Available as tile, brick or special, close-tolerance shapes, 
these materials can give your equipment “armor-plate” pro- 
tection. They are particularly valuable where heat or chemi- 
cal action may be teamed with abrasion. Write for our 
booklet that describes all the interesting properties of this 
and other unique super refractories. No obligation, of course. 


CARBORUNDUM 


Registered Trade Mark 
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Dept. H-63, Refractories Division 
The Carborundum Company, Perth Amboy, N. J. 


Send complimentary copy of Super Refractories booklet to: 
lacie 

POSITION.__. 

COMPANY__ 

QU eink 


city. nae ZONE_____$TATE_. 


abil emirates 
oe agi 
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OIL AND REFINING CORPORATION 
MT. PLEASANT, MICHIGAN 
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AW Teflon: is solving 


many chemical packing problems 





Here’ why: 


1. Tefion is not affected by most 
chemicals within the temperature 
range of -80°F. to 500°F. 


2. Teflon has high heat stability. 


3. Teflon has excellent nonadhesive 
properties. 
4. Tefion is nonflammable. 


5. Teflon possesses excellent elec- 
trical properties. 


6. Tefion’s water absorption Is zero. 
7. Weather does not affect Teflon, 








If you are having packing problems and equipment; for handholes, manholes and 
haven’t tried Teflon, call in your Ray- flanges; for distillation columns; for cov- 
bestos-Manhattan distributor. Ask him ers on tanks, kettles and autoclaves. If 
to tell you of the wonderful results R/M you fabricate your own f, 
Teflon Packings and Gaskets are getting parts, order R/M Teflon 
in other chemical plants. The line is di- in sheets, rods or tubes |, 
versified and complete. There’s a “right” to your specifications. 
product for every application: for glass, Investigate R/M Teflon |, 
glass-lined and stainless steel piping; for today. 

pumps, valves and other fluid handling Write for catalog of R/M Teflon Products 


*Du Pont’s trade-mark for its tetrafluoroethylene resin 


PA C K IN (s S FACTORIES: Bridgeport, Conn.; 
Manheim, Pa.; No. Charleston, S.C.; 
Passaic, N.J.; Neenah, Wis.; Craw- 
RAYBESTOS-MANHATTAN, INC. isine Ind. ; eae ii 
PACKING DIVISION, MANHEIM, PA. 

















RAYBESTOS-MANHATTAN, INC. Manufacturers of Packings « Teflon Products ¢ Asbestos Textiles * Industrial Rubber Products * Abrasive and Diamond Wheels 
Rubber Covered Equipment ¢ Brake Linings * Brake Blocks © Clutch Facings * Fan Belts © Radiator Hose © Sintered Metal Products © Bowling Balls 
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me ZEPHYRWELD® WELDING FITTINGS 


@ TRI-CLOVER offers the most complete 
line of Zepbyrweld Schedule 5 and. 10 
stainless steel welding fittings in sizes from 
¥4" through 24” and 36” for use with stain- 
less steel light gauge pipe. In addition, 
Schedule 40 fittings are available in sizes 
through 24”, 


These porosity-free fittings are fabricated 
from stainless steel types 304, 347, 316 
and other stainless steel analyses .. and 
are annealed, pickled and passivated in 
sizes through 4”. Larger sizes are passi-, 
vated and may be annealed upon request. 


Schedule 5 and 10 fitting ends are cut 
flush for rapid welding. Because of their 
light gauge, no chamfering is required. 
Schedule 40 fittings are beveled in accord- 
ance with ASA specifications. 


In addition to butt welding pipe fittings, 
Tri-Clover manufactures a complete line 
of stainless steel tube O.D. butt welding 
fittings for use with light gauge tubing. 











Our experienced engineering service is at 
your disposal to help solve your specific corras 
sion-resistant piping problems, 


: ; Write for further details, or see your nearest 
TRIALLOY AND STAINLESS STEEL FABRICATED STAINLESS STEEL Tri-Clover Distributor. 
‘jae SANITARY Sinan Set ti INDUSTRIAL FITTINGS AND 

THE Complore (unt 
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How Polymer 


When Polymer Corporation, Ltd., Sarnia, 
Ontario, began operations in 1943, inventory 
included two Kemp MIHE Inert Gas 
Generators. Since that date, Polymer—and 
its Kemp equipment—has been operating 24 
hours a day, 365 days a year. The huge 
quantities of man-made rubber and associated 
chemicals it produces—200,000,000 pounds 
during one year alone—reach, in one form.or 
another, the four corners of the world. 


Kemp Plays an important! Role 
The high volatility of many of the ingredients 
used in this giant operation necessitates 
blanketing and purging vessels after. use. It 
is in this step that Polymer employs Kemp 
Generators to assure safe, trouble-free per- 
formance. The gas they produce is piped to 
different operations over the entire company 
area—it must be clean! Kemp does the job— 


operated 
for 10 years at maximum safety 


Polymer knows that it can depend on Kemp to 
deliver a clean inert at a specific analysis, 
regardless of demand. And every Kemp 
Generator is engineered for fast starts and 
easy operations that save time and money. 


Kemp Can Do a Job for You 
Kemp superiority is no accident. It is based 
on years of experience . . . on quality of design 
to meet specific problems. Every Kemp design 
features the Kemp Industrial Carburetor for 
complete combustion without tinkering or 
waste . . . for simplified installation and 
maintenance. Every Kemp design includes 
the latest fire checksiand safety devices. If you 
have a blanketing or purging problem, con- 
tact Kemp engineers. They will be glad to 
study your situation and recommend the 
installation best suited to your needs. No 


For more complete facts and technical infor- 
mation, write for Bulletin !-10 to: THE C. M. 
KEMP MFG. CO., 405 East Oliver Street, 
Baltimore 2, Md. 


INERT GAS GENERATORS 


METAL MELTING UNITS + 


* BURNERS + FIRE CHECKS 
ADSORPTIVE DRYERS 
SINGEING EQUIPMENT 
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YEARS OF ELECTRICAL 
Ay. PROGRESS 


‘eet 


Corrosion won't hurt this 
TRI/cLAb motor’s cast-iron frame 


REG. U.S. PAT 


HERE’S A COMMON SIGHT AROUND MANY PLANTS— 
A G-E Tri-Clad motor operating reliably and continu- 
ously under the extremely corrosive conditions that 
cause many other motors to fail. 


THAT’S WHY YOU CAN EXPECT superior performance 
from G-E Tri-Clad motors. Consider these facts: 


CORROSION-RESISTANT CAST-IRON means longer motor 
life. Unlike steel, cast-iron resists corrosive pitting, 
even when the paint is chipped. 


Vo 


J Yeu can pul lon confes y NCE ih 
(6) ELECTRIC 


GENERAL 


RIGID, CAST STATOR FRAME with integrally cast feet, 
can’t be twisted out of line by accidental jarring or 
by excessive “bolt-down” pressure on the feet. 

STRONG, CAST-IRON END SHIELDS have cast ribs for extra 
strength without adding extra weight . . . protect the 
true motor alignment even under heavy shaft loads. 
ORDER G-E TRI-CLAD MOTORS from your nearby G-E 


Apparatus Sales Office or G-E Agent or distributor. 
General Electric Co., Schenectady 5, N. Y. 752-19 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


Copper ALLOY BULLETIN 








aagenye MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND.—1N CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 
co. 7 
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Operators installing tubes into a Radial-Flow surface condenser—courtesy Westinghouse 
Electric Corporation. 


The Proper Storage 
of Condenser Tubes 


Some plants always carry a stock of 
tubes in order to make speedy repairs 
and keep shutdown time to a mini- 
mum. The benefits from such forward 
planning will not be fully realized if 
some of these tubes become damaged 
from improper storage. 

Also improper handling may result 
in dents, digs, kinks, or a permanent 
set which predispose the tubing to pre- 
mature failure. In the case of dents, 
water impinging on the bumps inside 
the tubes may cut through the protec- 
tive film at that point and thin the wall 
locally until eventually perforation 
occurs, 

Damp Warehouses 
Unsatisfactory 


Storage in damp warehouses sub- 
ject to a wide range of temperatures is 
undesirable. Setting cases of tubes on 
wet floors or wet ground should be 
avoided because they absorb and re- 





tain moisture. White, green, blue, and 
black salts and red and black oxides 
form on tubes in contact with the wet 
walls of wooden cases. Condensation 
of moisture leads to surface corrosion 
and cracking because the condensate 
remains as a thin film of water for a 
long period without drying out or 
evaporating. This film may absorb 
gases from the atmosphere and may 
become quite concentrated with time. 
This corrosive water film has in some 
instances led to very severe corrosion. 

On the other hand, tubes stored in 
dry, clean, well-aired warehouses will 
quickly lose the film of condensate, 
and do not deteriorate although they 
may darken in color with time. 


Effects of Outdoor Storage 


Outdoor storage may lead to the 
accumulation of dust, cinders, and soot 
which together with rain, snow, and 
condensation produce serious corro- 


ADVERTISEMENT 





sion on the outside surface and the 
ends of the tubes, Covering with a tar- 
paulin should be arranged in the form 
of a tent with vents at the peak to per- 
mit free circulation of air and thereby 
keep dampness to a minimum. The 
combined action of high humidity and 
certain contaminants in the atmos- 
phere, such as ammonia, may produce 
season cracking especially if the stor- 
age period is extended. 

Since a certain percentage of tubes 
may be subject to failure if stored for 
long periods under unfavorable condi- 
tions, trouble may develop if such 
tubes are used for making emergency 
repairs. To prevent such an occur- 
rence, some operators make a labora- 
tory examination of stored tubes 
periodically to determine if they are 
undergoing serious attack from corro- 
sion or are showing signs of stress cor- 
rosion cracking. 

Bridgeport recognizes the impor- 
tance of protecting tubes in handling 
and in transit. They are carefully 
packed in wooden cases to arrive in 
perfect condition. The same care 
should be used by operators in han- 
dling and storing tubes. 


Recommendations for Proper 
Storage 


(1) Keep tubes in cases, flat until 
ready for use—but don’t stack too high 
to avoid crushing of bottom cases. 

(2) Select a dry, protected storage 
location not subject to extremes of hu- 
midity and temperature. A hot, dry 
location is best. If necessary, dehumid- 
ify the storage area. 

(3) Avoid outdoor storage espe- 
cially where there is dirt, dampness, 
smoke, soot and corrosive fumes. 

(4) If cases become watersoaked, 
both the cases and tubes should be 
dried out promptly. 

(5) If stored in racks, tubes should 
be supported properly. 

Bridgeport’s laboratory will be glad 
to help condenser tube users in the 
selection of alloys to meet existing 
service conditions. Get in touch with 
the nearest Bridgeport district office 
for assistance on your corrosion prob- 
lems and for your condenser and heat 
exchanger tube requirements. (9892) 





A MESSAGE TO AMERICAN 


INDUSTRY @® 


ONE OF A SERIES 


DEPRECIATION 


And Its Crucial Economic Role 


The sixth annual McGraw-Hill survey of Busi- 
ness’ Plans for New Plants and Equipment, 
just completed, reveals some remarkable facts 
about the role of depreciation in our economy. 
To most people, depreciation is a technical 
term, used by accountants to discuss a dull 
subject. But it really is a simple matter: It is 
the amount of money set aside each year by a 
company to replace plant and equipment that 
is wearing out. And here are some facts from 
this survey* which show how depreciation can 
make the difference between prosperity and 
recession in the United States: 


1. In 1953, about half of all the money spent 
on new manufacturing plants and equipment 
will come from depreciation reserves. For the 
future, manufacturing companies are relying 
even more heavily on this source of money. In 
the years 1954-56, they count on using their 
depreciation funds to pay for almost two- 
thirds of the new plants and equipment now 
planned. 


2. The amounts of money made available by 
depreciation allowances vary greatly from 


*The sixth annual McGraw-Hill survey of Business’ 
Plans for New Plants and Equipment included companies 
that provide 25 per cent of all industrial employment and 
60 per cent of employment in those industries where 
capital investment is highest. These companies are mostly 
the larger companies in their respective industries. 
A copy of the full report of this survey can be obtained 
by addressing: Department of Economics, McGraw-Hill 
Publishing Company, Inc., 330 West 42nd St, New 
York 36, N. Y. 


industry to industry. Some industries, such as 
those producing steel, chemicals and petro- 
leum products, will have relatively large 
amounts of cash available from their depre- 
ciation reserves. In considerable measure, this 
is because the government is allowing them 
to accumulate such reserves at an accelerated 
rate as an encouragement to build facilities re- 
quired for national defense. But most of the 
companies engaged in the production of tex- 
tiles, processed foods and many kinds of ma- 
chinery have had little chance to benefit by 
this provision for accelerated depreciation. 
Hence, they have much less money available 
from depreciation reserves. 


3. There is a definite shortage of investment 
funds in the industries that have relatively low. 
depreciation allowances, Taken together, the 
coal mining, textile, food processing, machin- 
ery and other metal-fabricating industries plan 
to spend about $4.7 billion for new plant and 
equipment this year. But they report that they 
would spend $1.5 billion more per year during 
the period 1954-56 if sufficient funds were 
available. 


4. Eighty-five per cent of the manufacturing 
companies covered by the survey reported that 
they plan to invest all their depreciation funds 
to keep equipment up-to-date and to provide 
capacity for new products and new markets. 
These companies could let their depreciation 
funds pile up as idle cash. But the intention is 
to spend most of them for capital equipment. 





Hence, there is a direct relationship between 
the amount of depreciation funds available and 
the level of capital investment. And it is upon 
the latter that the level of general prosperity 
decisively depends. One-third of all industrial 
workers are engaged in producing or installing 
such equipment. 

This fact that the level of depreciation allow- 
ances has a major bearing on the level of capi- 
tal investment should not surprise anyone. In 
several foreign countries where these allow- 
ances have been increased, investment has 
boomed. The two nations with the highest 
ratios of investment to national income are 
Canada and Norway. Both countries adopted 
flexible depreciation policies after World War 
IL. In Sweden and The Netherlands also, flex- 
ible depreciation allowances have contributed 
to rapid industrial expansion. Finally, the tre- 
mendous investment brought about by our 
own rapid amortization program shows dra- 
matically the importance of depreciation in 
stimulating capital expenditures, 


Obsolete Tax Laws 


In spite of this record, the fact remains that 
our laws and the business procedures that gov- 
ern depreciation allowances —in particular the 
laws and rulings that govern the deduction of 
depreciation from taxable corporate income 
—are still based on antique and obsolete ac- 
counting concepts which take no account of 
depreciation’s dynamic role in our economy. 
The internal revenue code still requires most 
companies to depreciate their equipment over 
a long period, even though these small annual 
allowances cannot possibly pay for the invest- 
ment that is necessary to keep a plant up-to- 
date under today’s rapidly changing technol- 
ogy, with its production of new and improved 
machinery. 

The only allowance made by the govern- 
ment for rapid depreciation is that which is 
authorized for certain types of plants during 
the defense emergency. Under this policy most 
companies are unable to use accelerated de- 
preciation for tax purposes. And as defense 
projects are completed, the number of new 
authorizations is dropping. We may lose the 
chance to utilize fully this powerful tool for 
sustaining investment because, under our 


ramshackle emergency tax structure, acceler- 
ated depreciation is available only to a minori- 
ty of firms on a temporary basis, 


New Policy Needed 


A sensible, up-to-date depreciation policy for 
tax purposes is long overdue. Either the Treas- 
ury must modernize the internal revenue code 
on its own initiative, or Congress must take 
the lead by writing into permanent law a flex- 
ible depreciation policy applicable to all 
companies. 

Treasury experts now have before them a 
number of proposals to allow faster deprecia- 
tion for the average firm. The U.S. Chamber of 
Commerce has suggested that companies be 
allowed to deduct from taxable income 25 per 
cent of the cost of new equipment in the first 
year, with the remaining cost to be deductible 
over the life of the facilities. The Machinery 
and Allied Products Institute has long spon- 
sored a formula that would allow full deduc- 
tion in two-thirds of the estimated life of the 
property. In Congress, Chairman Reed of the 
Joint Committee on Internal Revenue Taxa- 
tion has stated that we need a more flexible 
depreciation policy. Senator Frear of Dela- 
ware has introduced a bill that would let a 
business make its own choice on how fast to 
depreciate its equipment. 

It will take time and study to determine 
which of these various proposals best fits the 
needs of the economy without sacrificing un- 
duly the revenue needs of the government. If 
we are to have a new depreciation policy, de- 
signed for a long period ahead, it must be care- 
fully worked out. But this much is clear right 
now: The development of a flexible deprecia- 
tion policy on the part of the federal tax au- 
thorities is one of the most important steps 
that can be taken to sustain prosperity. When 
we talk about depreciation, we are talking 
about the money that pays for almost two- 
thirds of the new manufacturing facilities now 
scheduled for construction. We are talking 
about the new investment and the new jobs on 
which our continued prosperity depends, 


McGraw-Hill Publishing Company, Inc. 





the trade marks “¢8” 
e-Turn” are applicable only 
to prodects of Tuse Turns, Inc. 


TUBE-TURN 


His TUBE-TURN Welding Neck Flange will contain greater 
pressures under temperature extremes, and will last longer than 


other types under repeated bending or vibrations of piping. 
* It is engineered for tough service . . . with a long, tapered hub, 
and a smooth transition in thickness to the pipe-end bevel. 
; ‘You can select the exact Welding Flanges you require 


from TuBE TuRN’s complete line: welding neck; slip-on; lap joint; 


for tough service socket welding; blind; orifice; or pipeline non-standard flanges. 


It pays to specify TUBE-TURN Welding Fittings and Flanges. 
Call your nearby TuBe Turns’ Distributor .. . 
you'll find one in every principal city. 


Be sure you see the double “tt” 


TUBE TURNS, ING. ‘initu" 
” @ KENTUCKY 

DISTRICT OFFICES: New York « Philadelphia - Pittsburgh - Chicage - Houston -Tulsa - San Francisco - Los Angeles: Denver: Atlanta 

Subsidiaries: TUBE TURNS OF CANADA LIMITED, CHATHAM, ONTARIO © PENNSYLVANIA FORGE CORPORATION, PHILADELPHIA, PA. 








TUBE TURNS’ Cunineoring Sowiee 


HELPS DEVELOP NEW PIPING TECHNIQUE 


His story of how a large 

processor saved $50,000 and 

conserved scarce copper with a 

new approach to a piping appli- 

cation shows why TuBE TURNS, 

INC. is so highly regarded as an 

authority on piping engineering. 

The problem involved the 

retubing of seven cooling units, 

formerly fabricated from copper 

tubing and fittings. Aluminum 

was considered as a replacement; however, there 

were no satisfactory methods for welding thin-walled 

aluminum tubing to welding fittings. TuBE TuRNs’ 

Engineering Service Division, working with Alcoa, 

came up with the solution. A new brazing technique 

was developed, and special TuBe-TuRN Welding Re- 

turns, and TuBE-TuRN Welding Elbows were supplied. 

Tuse Turns’ Engineering Service is ready to help 
you in such special applications, 


Vint Wbibt dheslaious tency radlon Welding taterea being brazed 
te aluminum tubing, coco peeereicer ap dlurceiacted coils. 


TUBE TURNS, INC., Dept. H-6 
224 East Broadway, Louisville 1, Kentucky 


Your name ..... 
Position 

Company ........ 
Nature of Business 


Mddress 


SPEEDS FABRICATION—TUBE-TURN Welding Fittings 

have won a reputation for dimensional accuracy that pays 

off ir fast, easy alignment and fabrication. Time often is 

saved by welding assemblies in the shop, quickly tying 
them into the job. 


SAFE AND SURE —Refinery piping must be reliable and 
leakproof. Forged-in strength of TUBE-TURN Welding 
’ Fittings assures safe, leakproof joints. 


DISTRICT OFFICES 


New York Houston 
Philadelphia Tulsa 
Pittsburgh San Francisco 
Chicago Los Angeles 
Atlanta Denver 


*€8" and “TUBE-TURN” 
Reg. U.S. Pat. Off. 


TUBE TURNS, INC. 


LOUISVILLE 1, KENTUCKY 





Whether operation is 
continuous or stand-by... 


turbines can handle it! 


In the powerhouse of William F. Schrafft & Sons, 
makers of the famous “Schrafft’s Chocolates,” Charles- 
town, Massachusetts, the Type E turbine is used on a 
40-kw, d-c exciter. The turbine exciter is supple- 
mentary to a motor-driven exciter for one 750- and two 
1000-kw Westinghouse Turbine-Generators, 

Of this installation, both the Chief Engineer and the 
Chief Power Plant Operating Engineer stated, “We are 
impressed by the design, appearance, and smooth- 
running qualities of the Type E turbine, and also the 
unique design of the oil-relay governor and forced- 
feed lubrication which the Type E provides.” This all- 
Westinghouse end of Schrafft’s power plant includes a 
new 1000-kw Westinghouse Geared Turbine-Generator, 
served by existing Westinghouse switchboard equip- 
ment and motor-generator sets. 

| Here’s the general-purpose turbine that meets the 


many stern demands of modern industzy. Regardless of © 


operating conditions, the Type E is built to give de- 
pendable, trouble-free, economical performance for 
long periods of continuous operation . . . or instant 
operation when used as a stand-by drive. 
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Other types in the complete Westinghouse gen- 
eral-purpose turbine line include heavy-duty and 
multi-stage units for applications requiring higher 
temperatures and pressures, higher speeds, greater 
horsepower, extraction for process applications or 
higher efficiency than can be obtained with single-stage 
machines, Get the facts on this broad turbine line 
... call your nearby Westinghouse Office, or write 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. J-30340 








IF PRECISION 
CALENDERING 


IS YOUR 


PROBLEM 


x 
% 


\ 


36" X 92" “Z" CALENDER, 
THE LARGEST EVER BUILT 


The Farrel- Birmingham 
OME CALENDER is your answer 


in the world of rubber and plastics 
processing machinery. 

If precision calendering is your 
problem, send for further informa- 


The “Z” calender has established 
new standards for accuracy in calen- 
dering both rubber and plastics. It 
has proved to be equally outstand- 
ing for the high-speed production of 
film and sheet, and for single and 
double coating. 

This precision machine was orig- 
inated and developed by Farrel- 
Birmingham, the largest producer 


tion about the “Z” calender. Ask 


for a copy of Bulletin 196. 


FARREL-BIRMINGHAM COMPANY, INC. 
ANSONIA, CONNECTICUT 
Plants: Ansonia and Derby, Conn., Buffalo, N.Y. 
Sales Offices: Ansonia, Buffalo, New York, 
Akron, Chicago, Los Angeles, Houston 
FB-808A 





F-B PRODUCTION UNITS—Banbury Mixers © Plasticators ©@ Pelletizers © Mixing, 
Grinding, Warming and Sheeting Mills © Bale Cutters © Tubing Machines © 
Refiners © Crackers © Washers © Calenders @ Hose Machines © Hydroulic 
Presses © and other Equipment for Processing Rubber and Plastic Materials. 
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Hee, 


HERE’S WHAT CAN HAPPEN when you overload your control equipment beyond its maximum 


interrupting capacity. Luckily this was a test under regulated conditions . 


. . but this (inset) 


is what could happen to your equipment with inadequate interrupting capacity in your control. 


Protect your costly equipment with 
High Voltage G-E Limitamp Control 


interrupting capacity up to 250,000 kva 


Don’t take chances on inadequate inter- 
rupting capacity. Be sure you have the right 
controls to protect your equipment and per- 
sonnel against the possibility of sudden and 
destructive electrical overloads. 

For complete protection against short- 
circuit conditions up to 250,000 kva specify 
G-E Limitamp Control, a high voltage motor 
starter (to 4800 volts) for motors up to 
2250 hp. 

G-E Limitamp is easy to maintain, simple 
to operate. Parts can be inspected at a glance 
. . . fuses are easily accessible in a protected 


compartment ... push-button operation per- 
mits manual starting and stopping .. . equip- 
ment stands up for years under tough con- 
ditions, 


G-E engineers study your requirements 
. . . design all components into a co-ordinated 
“package” that will give you adequate in- 
terrupting capacity for your system, 


For complete information contact your 
nearest G-E representative or write for Bul- 
letin GEA-5409A, General Electric Company, 
Section 781-4, Schenectady 5,. New York. 


ou cam fruit your confidence tn 


GENERAL 


G-E Limitamp Control 


ELECTRIC 





Cut cost 

and 

corrosion 

in the process 
with 

ALCOA 
ALUMINUM 


© Heat Exchanger ; 
Tubes 


© Pipe 
® Storage Tanks 
© Tank Cars 





ALCOA ALUMINUM HEAT EXCHANGER TUBES 


Check these BIG Heat Exchanger Tube savings: 


Fabrication . . . Their ductility makes them easy to 
roll in and bend. 


Shipping and handling . .. Completed bundles weigh 
far less than bundles of heavy metal tubes, 


Cleaning .. . Require far less cleaning than Admiralty 
tubes in furfural service. Aluminum does not 
catalytically polymerize furfural. 


Low Temperature Service . . . Strength actually in- 
creases as temperatures drop to —320° F and 
below. 


Original Cost ... Alcoa Aluminum Tubes cost 1/2 
less than Admiralty, 1/3 less than Mild Steel, 1/5 
as much as Stainless. An average-sized refinery 
can save $50,000 in first cost by using Alcoa 
Aluminum Tubes (figured on 20,000 tubes) as 
this chart shows: 


PRICE PER 16 FOOT LONG TUBE 


%"O.Dx %"” O.Dx« %"O.D.x 1’ O.D.x 
049” wall .049’’ wall .065’’ wall .065” wall 


$1.33 $1.62 $2.09 
Alclad 3S-H14 E 1.73 2.04 2.69 
Seamless Mild Steel 2. 2.82 3.18 3.49 
Admiralty Brass a 3.53 4,39 6.10 
Cupro Nickel (30%) 5.30 6.78 9.19 
Stainless Steel (304) 9.67 11.38 13.73 











Note: All prices are approximate. Prices for 3S-H14 and Alclad 
3S-H14 based on lots of 2000-4999 Ibs., for Admiralty and Cupro 
Nickel 5000 to 9999 Ibs. Prices for Mild Steel and Stainless based 
on lots of 10,000 ft. with exception of size 1’ O.D. x .065” wall 
which is based on 5000 ft. 


Use Alcoa Alclad 3S-H14 Heat Exchanger Tubes 
with fresh, brackish and salt cooling. waters. 
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PETROLEUM 


Amine solution coolers 

Condensers handling hydro- 
carbon fractions from such 
processes as Thermal and 
Catalytic cracking, reform- 
ing, polymerizing, etc. 

Furfural condensers and heat 
exchangers 

Glycol-amine heat 
exchangers and reboilers 

Hydrogen sulfide gas coolers 


CHEMICAL 
Acetaldehyde 
Acetanilide 
Acetic acid 
Ammonia 
Benzene 

Butanol 

Butyric acid 
Dichlorobenzene 
Ethanol 
Ethylene Glycol 
Formaldehyde 
Furfural 

Gelatin 

Glycerin 
Hydroabiety! alcohol 


Alcoa pioneered aluminum heat exchanger tubes 
44 years ago. Write for details and the booklet: 
Alcoa Aluminum Heat Exchanger Tubes. 


Check These Heat Exchanger Tube Uses: 


Jacket water coolers 

Lean oil—tich oil exchangers 

Lube oil coolers 

Natural gas compressor 
aftercoolers 

Propane chilling 

Recompressor aftercoolers 

Vapor recovery condensers 

Wax sweaters 


Hydrogen Cyanide 

Hydrogen Peroxide 

Isopropanol 

Methanol 

Naphtha 

Nitric acid (concentrated) 

Phenol 

Propylene Glycol 

Pyridine 

Ricinoleic acid 

Stearic, Palmitic, Maleic 
Oleic acids 

Turpentine 

Xylene 

and many others 


ALCOA ALUMINUM PIPE 





Aluminum, of course, is highly resistant to attack 
by sour crude and most sulphur compounds... 
protects the quality of high-grade resin and other 
naval stores, It can be joined by every fusion 
process... is easier to handle and install because it 
weighs 1/3 as much as other materials. Its chemical 





inertness and corrosion resistance avoid batch and 
process contamination. High thermal conductivity 
and ductility speed filling of vessels with cold liquids. 
You get all these cost-cutting qualities when you 
use Alcoa Pipe in the processing field. Write for 
the booklet: Alcoa Aluminum Pipe. 


ALCOA ALUMINUM 
STORAGE TANKS 


For over 20 years Alcoa 
Aluminum has been in 
continuous service han- 
dling fatty acids in stor- 
age tanks. Aluminum 
protects the stability and 
color of essential oils, 
edible oils, fats, glycerine 
... resists the corrosive effects of sulphur . . . does 
not stain or discolor products handled . . . is non- 
toxic ... inert to many chemicals .. . nonsparking. 
Write for the pamphlet: Alcoa Aluminum in the 
Process Industries. 













ALCOA ALUMINUM TANK CARS 


The first tank car of Alcoa Aluminum, in service 
since 1928, still hauls fatty acids . . . proof that 
aluminum resists corrosion, gives lasting service, 
doesn’t contaminate its cargo. Leading shippers 
everywhere report: No damage to ladings . . . no 
damage to cars, when valuable liquids are delivered 
in Alcoa Aluminum Tank Cars. Ask your car 
builder about the advantages of lightweight alu- 
minum rolling stock, or write to Alcoa. 
ALUMINUM COMPANY OF AMERICA 
900-F Alcoa Building, Pittsburgh 19, Pa. 








For process chemicals——catalysts, 
catalyst carriers and desiccants 
investigate ALCOA Chemic2!s 


- . ALUMINUM COMPANY OF AMERICA 


* 
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News about flexible metal hose and tubing 


Here’s why it’s easier to design—produce—maintain with flexible metal connectors 


HOT ASPHALT SHIP-TO-SHORE on San Francisco Bay via this 6-in. 
American Flexible Steet Hose which is carried by the barge 


pumped at 300 F—no problem for flexible metal hose. Note the 
7-in. hose used as a reinforcement at the dock end of 6-in. line 


“Maltha” operated by the United Towing Company. Asphalt is for added protection against impact and abrasion. 


rest 


WATER AND Olt DO MIX—if you do it under high temperatures and 
pressures as in these high-pressure boiler oi] burners. Here, %-in. 
American Monel Seamless Flexible Tubing carries Bunker “C” 
oil at 300 psi and 200 F; the other carries steam at 135 psi and 
as high as F to atomize the oil in the burners, These flexible 
metal connectors greatly simplify burner cleaning and servicing 
for one of the South’s largest Acraft pulp and paper mills. 


iiss 


THE EASY WAY to provide for movement of the steam and con- 
densate lines to this tire mould made by Balloon Tire Mould Co., 
Inc. of Los Angeles, was to design it with American Flexible 
Seamless Bronze Tubing Pras with heatproof male fittings. 
Two %-in. lines and two %-in. lines of Seamless Bronze Flexible 
Tubing carry 60 Ib. of saturated steam and condensate to the 
movable side of the mould to supply heat for curing. 


These are typical examples of how American Flexible Metal Hose and Seamless Tubing can improve design, speed production, sim- 
plify maintenance. You will find more in Catalog CC-400, along with specifications on both tubing and fittings. Write to The American 


Brass Company, American Metal Hose Branch, Waterbury 20, Connecticut. In Canada: The Canadian Fairbanks-Morse Co., Ltd. 


wherever connectors must move... CO neucan flexible metal hose and tubing 


44 
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Once more the ANY-SPEED Oilgear Drive 
betters machine performance “painlessly” 


Many times in our experience the performance of an 
already highly efficient machine has been bettered 
without redesign, solely by changing the drive. One 
case out of many varied cases, is the Tolhurst Centrif- 
ugal pictured above, located in a great pharmaceutical 
house. This centrifugal was originally equipped with 
a two-speed electric motor drive. However the chem- 
icals it is called upon to handle have widely varying 
crystal packing characteristics. Some of these crystals 
packed so densely at the speed available, extraction 
was inhibited, extraction time far out of balance and 
crystal removal difficult. 

A change was made to an “ANY-SPEED” Oilgear 
Fluid Power Drive. Now the operator is able to shade 
the speed of the centrifuge experimentally —and easily 
discover the best speed for each batch of crystals. 

As a result, extracting that used to take from 6 to 9 
hours was cut to 4 to 6 hours. The extremely slow speed 
also available made unloading a great deal easier. This 
user now has several other Oilgear drives including 
one on a laboratory centrifuge. 


There is very often a direct efficiency coefficient be- 
tween machine operating speed and the type of work 
being handled. And we can cite many widely varying 
instances where equally dramatic and profitable gains 
resulted at once from a simple change to “AN Y-SPEED” 
Oilgear Fluid Power Drives. If you want some interest- 
ing factual data on Oilgear’s steplessly variable speed 
drives, their outstanding responsiveness to control im- 
pulses, their smooth acceleration and deceleration, talk 


* to an Oilgear Engineering Representative. His mature 


and sound engineering recommendations may profit you 
greatly. THE OILGEAR COMPANY, 1579 W. Pierce St., 


Milwaukee 4, Wisconsin. 
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OILGEAR 








GLASS MELTING FURNACE 


ANHYDROUS HCL FURNACE 
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HARBISON- re WORLDS - WALKER 
~- me Most Complete 


=... REFACTORIES SERVICE 


for longer life and continuous performance 


Many chemical processing operations are tough on refractories. 

High temperatures, spalling conditions, abrasive action and chemical attack 
combine their individual destructive factors to impose exceptionally severe 
treatment on refractory linings in kilns, roasters and other types of furnaces. 


To meet the wide variety of conditions that exist in chemical 

processing applications, Harbison-Walker offers a complete line of refractories 
from which can be selected the exact types and brands needed for 

longest life and most economical service in every part of the furnace. 

Our Technical Service Department will be glad to make 

specific recommendations for your requirements. 





ROTARY 


HARBISON-WALKER REFRACTORIES CO. 


AND SUBSIDIARIES Me a® 


WORLD'S LARGEST PRODUCER OF REFRACTORIES 
General Offices . . . Pittsburgh 22, Pennsylvania 
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From recent literature 


No. 3 in a Series 


Extreme pressure lubricants can 
be made substantially non- 
corrosive to ferrous and non- 
ferrous alloys by incorporating a 
small‘ amount of the triethanol- 
amine salt of the oil-soluble 
petroleum sulfonic acids. 


2-Mercapto-oxazolines can be 
synthesized by reacting a 2-amino 
alcohol, such as monoethanol- 
amine, with carbon disulfide at 
low temperature in the presence 


of iodine. 


Sizing compesition, which will 
neither acidify nor polymerize on 
aging, may be formulated using 
an aqueous sizing composition 
comprising casein, an ethanol- 
amine, oleic acid, a defoaming 
agent, a preservative and water. 
The composition is especially 
useful in the processing of re- 
generated cellulose yarn. 


Metal cleaning and rustproofing 
composition capable of removing 
oil and grease coatings, while not 
exposing metal surface to corro- 
sive action or rusting, may be 
compounded using kerosene, 
triethanolamine oleate, cobalt 
naphthenate and water. Upon 
treatment with this composition, 
a protective film is left on the 
metal surface which may be 
flushed away with water or allowed 
to remain before applying paint. 


These developments are abstracted 
from recent publications or U. S. 
patents. They may suggest applica- 
tions of Jefferson Ethanolamines 
tn your products or processes. 
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RUBBER LINED 
CHEMICAL PUMPS 


Warren-Quimby Type DB 


For handling hydrochloric and other strong 
acids and salts. Also, it is highly desirable for 
liquids easily contaminated by metal. 





















Pump Casing is lined and impeller covered 
with Rubber 






. Specifically built for acids and corrosive salts 
2. Custom rubber lined to meet special requirements 
3. Resistant to chemical corrosion 
4. Resistant to physical abrasion 
A | ¥ a il t a g e S 5. Sound rubber-to-metal bond 
’ 6. Capacities, to 2000 G.P.M., heads to 125 feet 
7. Sizes, 4%” to 8” 
8. Over-size bearings Write for 
9. Baseplate drip-protected Bulletin WQ-212 








cos 


WARREN PUMPS 


WARREN STEAM PUMP COMPANY, INC., WARREN, MASSACHUSETTS 
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~—WOW..A NEW, COMPLETE 


ELECTRONIC 


PROCESS CONTROL oYOTEN 


How to improve quality of control and reduce capital 
investment to obtain a given through-put are problems 
of vital importance in the process industries. 

The American Electronic Process Control System — a 
new and complete electronic system — answers both 
problems in every respect. It utilizes all the advantages 
and superiorities of electric transmission of measure- 
ment and operational signals. It is the most efficient 
means ever developed for measuring and controlling 
temperature, pressure, differential pressure, liquid 
level and flow. Every requirement for accuracy, de- 
pendability, flexibility, low maintenance and conven- 
ient servicing is fully satisfied, because the American 
Electronic Process Control System provides: 

1. Virtually no lag in signal transmission. 

2. A degree of stability so high that narrower pro- 
portional bands can be used. 

3. A degree of sensitivity practically impossible to 
duplicate in any other type of actuation. 

4. Complete freedom from dirt, corrosion, leakage 
and freeze-ups. 

§. Standardization of control components that per- 
mits interchange at the control panel, regardless 
of the type of variable under-control. 

6. Installation of all controllers right in the control 
house, any distance from the process area, be- 
cause of the dependability and accuracy of elec- 
trical signal transmission. 

Plug-in components in each instrument to sim- 
plify servicing. 

Adaptability that permits more than one input 
circuit to be fed into a controller for cascading 
purposes, without using an additional relay. 


9. Flexibility that makes it practical to feed the out- 
put signal in series to any number of receivers, 
without impairing accuracy. 

10, Practically no investment in air compressors, 
filters, pressure regulators, or dryers and their 
maintenance. 

Wi. Transducers for installation where a tie-in with 
pneumatic systems is required. 

12, Suitability for service with analog and digital 
computational and print-out equipment for sta- 
tistical and record purposes. 

13. Multipoint-potentiometer type recording of all 
variables for permanent records. 


Major instruments that make up the complete Amer- 
ican Electronic Process Control System are pictured 
here. All are made by Manning, Maxwell & Moore, Inc., 
a company with more than a century of experience in 
manufacturing precision instruments for all industry. 
Whatever your process control problem, we welcome 
the opportunity to demonstrate how the American 
Electronic Process Control System can improve the 
quality of your control and reduce the size and cost 
of process equipment for a given through-put. Your 
inquiry is invited. Write for Catalog No. 164. 


THE MICROSEN BALANCE — a compact, modified Kel- 
vin Galvanometer structure which operates on the 
force balance principle —is the “nerve center” of 
American Electronic Instruments. It has a rectified 
oscillator output of .5 to 5 milliamperes which serves 


as the transmission signal. The transmission of pres- 
sure, differential pressure, temperature, liquid level 
or flow information is practically instantaneous. 


The Microsen 
Balance, cover 
removed. 
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American Electronic 
Differential Pressure 
Transmitter with 
Barton Cell 






General Purpose 
Case 





available as requir 





AMERICAN ELECTRONIC RECORDING CONTROL STATION, TYPE 
162. A combination of two instruments: (1) a vertical 
scale card chart recorder which records the value of the 
process variable; (2) an adjustable set point which deter- 
mines the control point of the Controller. Calibration of 
both instruments is indicated on a common scale. Motion 
of the recording pen is in a straight line; chart is %4” 
per hour (one card in 24 hours). The American Electronic 
Indicating Control Station, Type 161, is available for appli- 
cations where the recording feature is not desired. 






Explosion Proof 
Case 


AMERICAN ELECTRONIC TRANSMITTERS are made in types 
to transmit temperature, pressure, differential pressure, 
liquid level or flow measurements. Pressures are meas- 
ured by Bourdon tube or bellows elements; differential 
pressures by a Barton differential pressure cell; tempera- 
tures by standard thermocouples. or thermostatic ele- 
ments; flow by a Barton differential pressure cell; liquid 
pe unit or a Barton cell. Gen- 
and explosion-proof cases are 
. Write for Catalog No. 400A. 


level by a displacement t 
eral purpose, vapor-proo 


American Electronic 
Transmitter with 
Displacement Type 
Liquid Level Instrument 






Vapor Proof 
Case 







AMERICAN ELECTRONIC MANUAL POSITIONER, TYPE 153MP. 
A regulated source of direct current suitable for remote 
loading of the electro-pneumatic valve positioner or the 
electro-pneumatic transducer. It is designed for use with 
the Type 163 Controller. Provision is made for switching 
between automatic and manual control without altering 
output current to the power device. 


































AMERICAN ELECTRO-PNEU- 
MATIC VALVE POSITIONER, 
TYPE 132C. Provides pre- 
cision positioning of all 
standard pneumatically 
powered valves by an 
electric signal. May be 
used with either air-to- 
open or air-to-close valves. 
A split range model is 
available for sequential 
* operation of 2 or 3 valves 
from a single transmission 
circuit. As an example of 
speed of response, in a 
valve having a final vol- 
ume of 65 cubic inches, the 
time required to reach full 
stroke position is less than 
3 seconds. 




























AMERICAN ELECTRONIC CONTROLLER, TYPE 163. Receives 
from the Recording or Indicating Control Station a voltage 
which is the output actuating signal. The output current 
thus automatically controls the manipulation of a process 
© variable by means of the electro-pneumatic valve posi- 
tioner or an electro-pneumatic transducer. In addition to 
proportional actions, automatic reset is provided to elim- 
inate the effect that results from a process load change: 
also rate action to reduce the amplitude and duration of 
transient errors. When used with a manual positioning: 
station, provision is made for “bumpless” transfer from 
automatic to manual. 











































Aprodutof MANNING, MAXWELL & MOORE, INC. steatrorv, connecticur 
MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES, 
AIRCRAFT PRODUCTS. BUILDERS OF ‘‘SHAW-BOX"’ AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 
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only @.¥.\ mm makes the complete line 


AAF’s ELECTRO-PL—an exclusive development of AAF 
engineering research, and the world’s only dry-type elec- 
tronic air filter! It offers these important advantages ¢ Low 
initial cost @ Easy installation ¢ Simple economical main- 
tenance ® Safety in operation © Efficient air filtration even 


when there are power failures, 


Why does AAF make 8 dry-type’ air filters? 


The answer is simple,. but im- 
portant to all Engineers and Ex- 
ecutives responsible for air clean- 
ing applications. These eight dif- 
ferent dry-type air filters were 
specially designed to meet the 
complex combination of factors 
facing the engineer in solving dust 
and air contamination problems. 


, 


American Air Filter of Canada, Ltd., Montreal, P. Q. 


AAF’s eight types of dry filters 
offer the engineer maximum 
flexibility in combining the fol- 
lowing factors to fit specific job 
requirements : 


¢ Cleaning Efficiency 
* Maintenance Methods 


¢ Space Requirements 


erican A Litter 


COMPANY, INC. 


ELECTRO-MATIC 


@ ELECTRO-CELL 














dnt | 
ith 
0-PL 


ELECTRO-MIST 
# ELECTRO-KLEAN 
a AUTO-AIRMAT 


% AIRMAT PL-24 


In the above photograph we show part of the ELECTRO-PL 
installation which provides a constant clean air volume of 
95,000. cfm for the Bell Savings and Loan Association # OEEP-PAK 
Building in Chicago, lilinois, Architects and Engineers: 

Jounson and Jounson; Mechanical Contractors: Acorn ik 
VENTILATING COMPANY. 


IT, 


#® DEEP BED 


¢ Sizes and Air Volumes 
* Practical and Realistic Range 
of Costs 

Our nation-wide Sales and Engi- # OR!FILTER 
neering staff is at your disposal. 

Please write or wire. . . . no obli- 

gation of course. Fully descrip- 

tive literature on all of these AAF 


filters is available on request. = 


RENU-GLAS 


326 Central Avenue, Louisville 8, Ky. 


AMER-GLAS 
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Basic design simplicity of the 
exclusive Milton Roy liquid end 
step-valve assures high and 
reproducible volumetric efficiency. 
The self-cleaning double ball-checks 
seat positively, dislodge any 
















trapped particles by spinning 
action, are snap-acting. 






Chemical Treatment Costs Drop 
with this Milton Roy Pump 







CONTROLLED VOLUME PUMPING On Tue Jos in a well-known chemical processing plant, 
this Milton Roy Motor-Driven Controlled Volume Pump 
hes ad sak biate dat acate meters the flow of concentrated sulphuric acid to the 






deoiling step in an ore flotation process. The accurate 
control of acid addition results in minimum usage of 
BLENDING AND FORMULATING concentrated sulphuric acid and subsequent caustic, thereby 
lowering treatment costs. 






PROCESS CONTROL SYSTEMS 







< This is a typical example of how Milton Roy Pumps effect 
dollar savings in hundreds of applications throughout 
industry. As motor-driven or air-powered units, or as 
components of automatic systems, their accuracy and 
long service life bring measurable returns to users. 
In boiler feed water treatment, for example, they are 
used in all forms of handling internal or external 
treating chemicals; in petroleum processing, for crude 
desalting and gasoline treating; in textile manufacturing, 
for acid, alkali or bleach baths; in instrumentation, 
to satisfy control requirements. 

















These are rugged, dependable pumps. They meter 
practically any liquid—abrasive slurries, solids in suspension, 
solvents—in capacities from 3 milliliters per hour to 

45 gallons per minute, against pressures up to 

25,000 pounds per square inch with instrument 

accuracy. We invite your inquiries. 










Bulletin No, 553 tells you how you can 





profitably use Milton Roy Motor-Driven 







Controlled Volume Pumps in your -business. 





Write for your free copy. 


‘ 4 4 r 
Engineering Representatives in the United States, Canada, Y/ 7 ; 


Mexico, Europe, Asia, South America and Africa. CONTROLLED VOLUME PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 






E © PHILA. 18, PA. 
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COMPRESSC R with automatic 


start and stop control 


A Real “Package 


Joy WL-80’s are ideal for the smaller air-requirement jobs, 
or for de-centralized air supply, etc. These two-stage, air- 
cooled units are delivered ready-to-go, complete with air 
receivers, piping and wiring if you wish—just hook them 
up to power and air lines. Extremely compact and efficient, 
a WL-80 will fit into any small corner of your plant. You 
can eliminate long runs of piping; compress the air right 
where you use it. Available in eleven sizes from 15 to 125 
HP, 81 to 641 CFM, with pressures to 125 PSI, for service 
JOY COMPRESSORS meet any i seat indoors or out. @ Write for Bulletin A-56. 
Air-cooled or heavy duty water-cooled; com- Joy also makes a complete line of Oil-Free Compressors 
plete range from 1.4 #08800 CFM, ¥, te 600 HP. for applications where air must be free of any lubricant. 
Write for details, 





Over 100 Years 
. ‘ pe us pen of Engineering Leadership... ... 


JOY MANUFACTURING COMPANY 


ENERAL OFFICES: HENRY W OLIVER BUILDING * PITTSBURGH 22, PA. 
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AMERICAN BLOWER 


Power 


Roof Ventilators 


Upblast type power roof 
exhaust ventilator. 


. + 
Wyre oS i. 
eae BF te8 


Hood type power roof exhaust 
or supply ventilator, 





American Blower power roof ventilators give you 
the advantages of balanced ventilation, without the 
uncertainties of gravity units or the expense of a 
central system. 


They’re quickly and easily installed on all types of 
roofs, No extensive duct work is required; no valu- 
able floor space is wasted. Use single units for spot 
ventilation; several units for large area coverage. 
American Blower power roof ventilators, supply 
or exhaust, are available in a wide range of capaci- 
ties. They are designed to furnish balanced venti- 
lation to industrial plants and commercial buildings. 


Ask our nearest branch office for data. 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 
Division of Amsmcan Raptor & Stardard Savitary conronarie 


AMERICAN @) BLOWER 


YOUR BEST BUY IN AIR HANDLING EQUIPMENT 


Serving home and industry: AMERICAN-STANDARD + AMERICAN BLOWER © CHURCH SEATS & WALL TILE DETROIT CONTROLS + KEWANEE BONERS © ROSS EXCHANGERS 
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can be eliminates 
no leakage guesswork 


Where there yy this instrument 


METAL CONTAINERS 
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Oll DIFFUSION VACUUM PUMPS 


Ir you have a highly critical process such as manufacturing 
hermetically sealed instruments or sealing components in evacu- 
ated glass tubes you can tolerate no leakage. For detecting 
incredibly small leaks in such low-volume, low-pressure appli- 
cations, there is only one instrument sensitive enough to do the 
job—Consolidated’s mass-spectrometer-type Leak Detector. For 
less critical work, involving the use of hi-vacuum equipment, 
high-pressure cylinders, containers having welded or soldered 
joints, or valves moving on an assembly line, this versatile leak 
detector is the perfect instrument, guarding the effectiveness of 
your process and guaranteeing the quality of your product. 


Consolidated Engineering gummmmm § Leak DetectO9 corcisier: sod 


CORPORATION ical Alhcoer 24-101A detects, locates, and measures leaks in the 
300: North Sierra Madre Villa, Pasadena 15, California instruments micron range where it would take 31 years for one 
{ BERR cubic centimeter of gas to escape. Request CEC 
Sales and Service through CEC INSTRUMENTS, INC., Bulletin 1801-X3. 
a subsidiary with offices in: Pasadena, Philadelphia, and industry § 
New York, Chicago, Dallas 
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Making water work harder 


Water alone won’t work—it takes soap to get 
Butch really clean! 

As recently as a century ago, families made their 
own soap by boiling kitchen fats with lye they ex- 
tracted from wood ashes. But since 1837 chemical 
discoveries as to the nature of fats, glycerin, and 
alkali have transformed soap-making from a house- 
hold handicraft into a giant process industry. Today 
this industry is making water work harder than ever 
with new synthetic detergents of greater wetting and 
emulsifying power—even in hard water or acid solu- 
tions where soaps won't work. 

As a matter of fact, 40% of the cleaning agents now 
in use are synthetic detergents. Over half of them are 
alkyl aryl sulfonates, known in practically every home 
in America by short trade names such as Fab*. They 
are made from a combination of sulphuric acid and 
benzene-like oils which is then neutralized to form 
the non-corrosive sulfonate. ALoyco valves made of 


ALLOY STEEL PRODUCTS CO., 


NEW YORK 1, N.Y. 
350 Fifth 


WILMINGTON, DEt. 
226 West Ninth St. 


PITTSBURGH a = 
‘318 Investment Bid 
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Aloyco 20 and Inconel are widely used by the three 
leading firms in the soap field, as well as by other 
processors of synthetic detergents to withstand the 
corrosiveness of the basic ingredients. 

These harder working “soaps” represent only a 
small percentage of the many new end-products of 
modern chemistry that flow through ALoyco corro- 
sion-resistant valves during their processing. ALoYCO 
— in its engineering, its research and testing facilities, 
and in its manufacturing operations—has kept pace 
with the technical growth of the industries it serves. 
ALOYCO valves go hand-in-hand with chemical 
progress. 

If your business involves chemical processin B the 
Aloyco Corrosion Engineering Seves will be glad to 
assist you in selecting the proper valve and design for 
every corrosive service. Write to ALOYCo about your 
own valve needs. 3.13 
* Registered Trade Mark of Colgate-Palmolive-Peet Company 


INC. 
1301 West Elizabeth Avenve, Linden, N. J. 
Plants: Linden, N. J.; Bloomfield, N. J.; Elizabeth, N. J. 


DISTRICT OFFICES 


ATLANTA, GEORGIA HOUSTON 6, TEXAS 
Avenve 333 Condier Bidg. K. €. Luger Co. 


st sussove: 2716 Danville St. 
1221 — st St. SAN —. CALIF. 


24 California St 
CHICAGO 4, ILL. 


22, CALIF, 
332 So. Michigan Ave 


LOS ANGELES 
5442 Jillson St. 
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... only Permutit makes all types of lon Exchangers and Equipment 


For over 40 years Permutit has been developing 
and producing ion exchangers to meet the most 
rigid specifications. 

Continuous quality control gives you a reliable 
product that equals or exceeds ratings. Each pro- 
duction run is carefully set up with continual test- 
ing and supervision during manufacture, and com- 
plete testing before shipment. 

Permutit’s research files contain a world of in- 
formation on all types of ion exchange applications 

. can save you much valuable time in planning 
new uses to improve your processing. 


Why not investigate the possibilities for your 
own industry? Your inquiry will receive careful 
study from our experienced staff. And, since Per- 
mutit is the only manufacturer of all types of ion 
exchangers and equipment, you are assured of 
unbiased recommendations. Samples of the proper 
ion exchangers will be provided at no cost for your 
experimental work. 

For information, write to THE PzRMUTIT 
CompPany, Dept. CE-6, 330 West 42nd Street, New 
York 36, N. Y. or Permutit Company of Canada, 
Ltd., 6975 Jeanne Mance Street, Montreal. 


lon Exchange Headquarters for Over 40 Years 


PERMUTIT A 
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ZEO-DUR® 


Processed glauconite (natuy ally é 
occurring greensand). It is rug:"/) 
ged, rapid, long-lived. Can ibe® 
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24 ACRES 
Giz 


.. with TOP QUALITY 


DROP FORGED STEEL 


VALVES, FITTINGS 
and FLANGES 


Vost 


Alr View of 
Henry Vogt Machine Co. 


This 24 acre Vogt plant supplies the 
most comprehensive line of top quality 
drop forged steel piping materials 
anywhere available to industry. That’s 
why they’re the choice of leading 
refineries, power plants, chemical 
plants, etc., the world around! 


Flanged, Screwed and Socket Weld End 
Globe, Gate and Check Valves ¢ Ells, Tees 
and Crosses © Couplings © Bushings ¢ 
Plugs * Unions @ Flanges and Flange 
Unions * Welding Heads 


HENRY VOGT. MACHINE CO. LOUISVILLE 10, KY. 


Branch Offices: New York, Philadelphia, Chicago, Cleveland, 
St. Louis, Dalias, Charleston, W. Va. 
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ELLIOTT, CROCY ER-WHEELER 
owve MOTOR 


@ Here's a motor that doesn’t care how tough the 
conditions are. Blizzards of dust or grit can’t affect 
it—not only can’t get in, but can’t even stay on the 
outer case, The powerful fan-driven, cowl!-directed 
air blast sweeps it off, and also drives off the heat 
radiated from the many fins. 

Easy to see why this Sealedpower motor has for 
eleven years been the ace-in-the-hole among engi- 
neers who are confronted with drive conditions 
that would defeat ordinary motors. 

Thousands now in service, and going strong in 
oil refineries, lumber mills, chemical and textile 
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plants, outdoor and indoor installations everywhere. 
3 to 125 hp. Also as explosion-proof underwriters 
approved in most ratings. Get the facts. Address 
Elliott Company, Jeannette, Pa., or your nearest 
Elliott district office. 


ELLIOTT COMPANY 


Crocker-Wheeler Division 
AMPERE, WN. J. 


For large motors: RIDGWAY DIV., RIDGWAY, PA. 
Piants at: JEANNETTE, PA. * RIDGWAY, PA. 
AMPERE, N. J. *¢ SPRINGFIELD, O. . NEWARK, N. J. 
DISTRICT OFFICES IN PRINCIPAL CITIES 
ELLIOTT APPROVED SERVICE SHOPS COVER THE COUNTRY 








DOW GLYCOLS IMPROVE 
MANY PRODUCTS 


From antifreeze to hand soaps, glycols by DOW replace 


more costly materials in many industrial processes 


GLYCOLS: The chemistry of the glycols centers 
around the two hydroxyl groups which characterize 
their structure, Thus, these glycols are intermediate 
in their properties between the alcohols with their 
single hydroxyl group and glycerine with its three 
hydroxy! groups. 


ANTIFREEZE AGENTS: The glycols are most 
well-known for their use in permanent-type automo- 
tive antifreeze, and they also give dependable protec- 
tion to water-containing materials subject to low 
temperatures, Some common industrial examples are: 
water-base paints, cooling sprays, water-base hy- 
draulic fluids, glass cleaners, de-icing compounds, 
cleaning compounds, sprinkling systems, radiant 
heating systems, and aircraft water supplies. 


One of the family, ethylene glycol, is reacted with 
nitric acid to produce a lower freezing dynamite. 
Glycols can replace salt in cooling brines where they 
decrease the corrosion factor. Glycols added to gas 
well effluent prevent the water present from freezing 
on cooling when removing casing head gas. 


SOLVENTS: Glycols can be used to excellent ad- 
vantage with materials which must be formulated 
with water, but which are not soluble in water. In this 
manner, glycols can be used in cutting oils (solut'- 
oils), textile lubricants, dry cleaning soaps, and indus- 
trial hand soaps to name a few applications. Glycols 
are used in the preparation of hydraulic fluids because 
of their solution compatibility and low rubber swell, 
and in steam-set printing ink where the resins are 
dissolved in glycols and precipitated by water or 
steam to set the ink, 


Besides acting as solvents, glycols offer stability and 
practicality because of their low volatility, high flash 
point, and favorable viscosity characteristics. For a 


better solvent, investigate the future role that 
glycols can play in your production. 


HUMECTANTS: Is the “drying out” of your prod- 
uct cutting into profits? If so, consider the job that 
glycols can do for you. The ability of the glycols to 
absorb moisture out of the air can be put to profitable 
use to secure longer freshness for cigarette tobacco, 
baked goods and food; softening agents for paper; 
dehumidifiers for air and other gases; protection 
against the drying out of print pastes in textile pro- 
cesses. Glycols can also be added to textile sizes to 
prevent flaking. Be sure to start your experimental 
work with glycols today if your materials are liable 
to excessive drying out. 


PLASTICIZERS: For materials too brittle, glycols 
are very effective as plasticizers. For example, by 
plasticizing the binder, glycols add pliability and 
softness to composition cork sheets. They can be 
reacted with polybasic acids to give alkyd resins 
which are softer than corresponding ones made from 
glycerine. Other important products which have been 
softened are moisture-proof cellophane film, glues, 


fibers and papers. 


OTHER USES: There are many examples of the 
versatility of the glycols. Ethylene glycol, for 
instance, in conjunction with boric acid and am- 
monia is widely used in the manufacture of radio, 
radar, and television condensers; it is also used as a 
mold release fluid for asphalt grave vaults. Propylene 
and triethylene glycol, in vapor form, have been 
used in the control of air-borne bacteria. And, in 
some cases, the glycols can be used as lubricants. Be 
prepared for future markets . . . start your experi- 
mental work with glycols now. THE DOW CHEMICAL 
company, Midland, Michigan. 
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PROPERTIES OF THE GLYCOLS 





Chemical Formula 


Weight 


Molecular 


Specific 
Gravity 
25/25°C. 





HOCH,CH,OH 
HOCH2,CH,OCH,CH,OH 


Ethylene Glycol 

Diethylene Glycol 

Triethylene Glycol 

Propylene Glycol, Industrial. . . 
Dipropylene Glycol 


. CH;CHOHCH,OH 
CH;CHOHCH,OCH:CHOHCH; 


62.1 
106.1 


HOCH;CH,OCH:CH,OCH,CH,OH 150.2 


76.1 
134.2 








1,113 
1,116 
1,122 
1.036 
1.026 





Freezing 














SPECIFICATIONS OF THE GLYCOLS 





Specific 
Gravity 
at 25/25°C. 


Boiling Range 
760 mm. Hg 
5 to 95% 


Acidity, 


Max. 
(As Acetic Acid) 


Color 
Apha Max, 





Ethylene Glycol.............. 1.112-1.115 
Diethylene Glycol............ 1.115-1.118 
Triethylene Glycol............1.121-1.125 
Propylene Glycol, Industrial 1.035-1.037 
Dipropylene Glycol... ..1.018-1.028 





194-200°C, 
240-251°C, 
275-295°C. 
185-190°C. 
220-240°C. 





0.01% 
0.01% 
0.01% 
0.005% 
0.01% 











potoococorc rrr" 
The Dow Chemical Company, Dept. OC 3-21 
Midland, Michigan 
(0 Please send me additional literature about the glycols. 


0) Please send —. reprints of this advertisement. 

















aiitenaliicmntieeeatticonsticmeditemamiacetie tiated 
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This is one of a series of Dow advertisements 
you may wish to keep on file for reference 
and information. Write Dow for reprints. 


you can depend on 
DOW CHEMICALS 
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WHITLOCK 
STANDARD 
EXCHANGERS 







It pays to consider Whitlock Standard Exchangers 
FIRST. You can make important savings with standard 
designs: 


@ You save time — “prints for approval” are imme- 
diately available for your Engineering Department to 
use in planning piping and other layouts. 


@ You save engineering costs — yet you obtain indi- 
vidual engineering attention to assure that the stand- 
ard design selected is best fitted to your particular 
needs, 


© You save delivery time — units are manufactured 
from stocked materials and subassemblies. Many 
completed units are also main- 
tained in stock. 


WHITLOCK } 


You save on downtime — duplicate parts are read- 
ily available to answer emergency requirements and 
to reduce downtime. 


You save on first cost — quantity-produced sub- 
assemblies and quantity-purchased materials reflect 
sizeable cost savings: our published price list is tem- 
pered by actual production experience. Consult this 
list and see how Whitlock Standard Exchangers can 
save you money. 


Whitlock is ready to help you — send for new bulle- 
tin describing the complete line of Whitlock Standard 
Exchangers and outlining dimensions, capacities, 
and types of services. The Whitlock Manufacturing 
Co., 94 South Street, Hartford 10, 
Connecticut. 
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_ MICRO-KLEAN FILTER 
HALVES CARTRIDGE 
REPLACEMENT COSTS 


Resin Impregnated Fibre Cartridge 
Lasts Twice as Long 


GRADUATED DENSITY 


makes MICRO-KLEAN the most 
effective filter on the market! 


How MICRO-KLEAN compares with 
other cartridge filters 








MICRO-KLEAN’s graduated den- 
sity-in-depth allows greater 


Compare micro-K.ean with 


FILTERS WITH THE SAME DENSITY 
THROUGHOUT. The filter media density 
is the same on the pressure and discharge 
surfaces of the element; therefore, dirt 
accumulation is largely on the outside 
surface, choking the cartridge (‘‘plaster- 
ing’’) and reducing the effective filter life. 


Compare micko-K.ean with 


FILTERS WITH HAPHAZARD DISTRIBU- 
TION OF FILTER MEDIA. Uneven hap- 
hazard media density permits fluid to 
find channels through the filter, and pass 
solids larger than the minimum filter 
spacing. 


Now Look at the advantages 
offered by MICRO-KLEAN. sec 


how the fibre density increases toward 
the discharge side of the MICRO-KLEAN 
filter cartridge? In effect, every Cuno 
MICRO-KLEAN cartridge is an infinite 
multiplicity of screens, ranging from 
relatively coarse on the outside down to 
10 microns in the center. Because of 
MICRO-KLEAN’S graduated density in 
depth, particles are entrapped within the 
entire depth of the filter element, giving 
the cartridge a much longer effective life. 
Standard cartridge size is 934" long by 
2%" O. D., in densities of 10, 25 and 
50 microns. 


MICRO-KLEAN gives you 


@ greater dirt holding capacity 
@ absolute protection against rupturing or 
channeling of the cartridge 


@ longer effective cartridge life 
REMEMBER ...1F YOU CAN PUMP IT, CUNO CAN FILTER IT 


AUTO-KLEAN (dise-type) » MICRO-KLEAN (fibre cartridge) * FLO-KLEAN (wire-wound) 
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capacity for dirt accumulation 
within the micronic cartridge, 
giving twice the effective life of 
an ordinary filter cartridge. Thus, 
cartridge replacement costs are 
cut in half.. And the high porosity 
of MICRO-KLEAN permits higher 
flow rates, enabling you to speed 
up fluid processing. 

Each fibre of the MICRO-KLEAN 
filter is positively bonded in posi- 
tion by resin impregnation and 
polymerization. This provides 
great structural strength and com- 
plete protection against channel- 
ing, rupturing, shrinking or dis- 
tortion. 

Cuno’s exclusive method of felt- 
ing fibres permits precision con- 
trol of the cartridge structure, 
assuring MICRO-KLEAN users of 
consistent, uniform filtration. 

MICRO-KLEAN’s low pressure 
drop operation permits full-flow 
service on gravity, low pressure, 
or suction lines—with no loss in 
operating efficiency. 

Try a MICRO-KLEAN cartridge 
in your replaceable-element type 
filter. Standard sizes fit many 
types of industrial filters now in 
use. Special lengths of MICRO- 
KLEAN cartridges can be supplied 
for built-in installations. MICRO~ 
KLEAN cartridges also come in a 
wide range of Cuno housings. 

Take advantage of Cuno’s 
unique “money-back” offer: if 
MICRO-KLEAN doesn’t outperform 
any filter cartridge you have pre- 
viously used, we’ll send you double 
your money back. Send coupon 
today for MICRO-KLEAN bulletin. 


Cuno Engineering Corporation 
Dept. 101C South Vine Street, Meriden, Conn. 


I'm interested in your “money-back” offer. 
Please send me.bulletin on Cuno MICRO-KLEAN, 


Company 


Address 





1 HERE! 


The NEW Clark 2-Cycle 


Clark Continues to Set the Pace in Compressor Progress 
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revolutionary compressor development! 


Turbo-Charged “Right Angle” 





It’s here — after seven years of intensive development. Clark revolu- 
tionizes compressor design with the first 2-Cycle Turbo-Charged 
Gas Engine Driven Compressor . . . the TRA. Another Clark 
first! A precedent-shattering development that makes possible — 


50% MORE POWER 

Developing 1320 bhp, the TRA-8 delivers 50% more 
power than any comparable compressor, with no en- 
croachment on overload carrying ability. 


SHARPLY REDUCED FUEL CONSUMPTION 
The TRA is conservatively rated and guaranteed to 
burn substantially less fuel than any gas engine driven 
compressor now built. 


25°, LESS COOLING WATER LOAD 
(Including scavenging air intercooler load.) Vast 
amounts of waste heat are recovered from the exhaust 
gases by the Clark Turbo-Charger and.are converted 
to useful work. 


FLAT FUEL CONSUMPTION CURVE 


Fuel consumption remains practically constant over 
a wide range of load conditions. 


CLARK BROS. CO. 


QUIET 

Energy goes into power, rather than noise. Much 
quieter than a conventional gas engine driven com- 
pressor. No exhaust pulsations. 


UNPRECEDENTED RUGGEDNESS 


Tremendous stamina, unapproached by any other 
compressor design. Conservative BMEP rating. 


COMPACT IN-LINE DESIGN 


Very economical of floorspace, foundations and build- 
ing requirements, yet highly accessible. 
& 


The Clark TLA, with 17” bore and 19” stroke, is 
also available when units of even greater horsepower 
than the TRA are required. For complete engineering 
details—-the facts behind this revolutionary com- 
pressor development — see your nearest Clark repre- 
sentative and write for Bulletin 130, 


e OLEAN, N. Y. 


DIVISION OF DRESSER OPERATIONS, INC. 
SALES OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLD 


compressors 
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Have you a tougher pumping job then this ? 


These pumps — regular La Bour Type BGM with 
the housings sealed and equipped with explosion- 
proof motors — are handling alcohol-acetone mix- 
tures under a 13 foot suction lift and against an 
85 foot head. The presence of this solvent would 
make packing lubrication extremely difficult — 
but all LaBour Type G pumps are packingless, 
so there’s no problem at all. 

The volatility of the alcohol-acetone solution 
demands a truly self-priming pump that cannot 


vapor bind—and of course that’s LaBour. (Notice 
the sunshades to keep off hot rays which would 
induce greater vaporization.) The housings are 
sealed and vented through pipes and air-release 
valves on account of the fire hazard. 

Here is another instance that proves LaBour 
pumps are the answer to the tough pumping jobs. 
That’s why they can be counted on for dependable 
service on any job. 


ORIGINAL MANUFACTURERS OF THE SELF-PRIMING CENTRIFUGAL PUMP 


LaBOU 


THE LaBOUR COMPANY, INC. 


* Elkhort, indiana, U.S.A. 
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Here’s why you get more...when you buy 
a Cleaver-Brooks Self-Contained Boiler 


..only Cleaver-Brooks can offer you the experience gained from more than 20 years 
of pioneering ... and more than 12,000 individual “packaged” boiler installations 





Cs Dees pioneering has 
been largely responsible for sim- 
plifying boiler buying . . . lowering 
costs of installation . . . delivering 
80% guaranteed steam efficiency from 
every fuel dollar. : 

Boilers can be shipped as complete- 
ly assembled and tested self-contained 
units, with auxiliaries as required. In- 
stallation involves minimum of time, 
construction and space. Usually con- 
nections only to steam, fuel, water 
lines and electrical service are needed. 
No special foundations are required. 
A short vent takes care of exhaust 
gases. Frequently, boilers are ready 
for use in a matter of hours, depending 
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on availability of service lines. 
Cleaver-Brooks, originators of the 
self-contained boiler, offers wider ex- 
perience that counts in another im- 
portant way. Qualified engineers help 
you plan steam plants tailored exactly 
for your needs. Carefully analyzed are 
loads, space and equipment arrange- 
ment. This not only helps you solve 
present steam needs, but adds flexibil- 
ity for future expansion as well, 
This application engineering, plus 
basically sound design and construc- 
tion is your assurance of a full return 
from your boiler investment. When 
you specify a self-contained boiler — 
make sure it’s a Cleaver-Brooks. 


boilers. Available for oil, gas 
and combination oil/gas fir- 


ing. Sizes 15 to 500 hp, 15 Side 


to 250 psi — for heating a 


and processing. 
CLEAVER-BROOKS COMPANY 


Dept, G, 345E. Keefe Ave. 
Milwaukee 12, Wisconsin, U.S.A, 


Send for Catalog AD-100 for 
full details on Cleaver-Brooks a 
as Me 


Cleaver. Bivicke 


ORIGINATORS OF 
THE SELF-CONTAINED BOILER 


Steam Boilers * Oil and Bitumin Tank 
Car Heaters * Distillation Equipment 
Oil and Gas Fired Conversion Burners 





Here ts Why! 


You cen dispense with oil filters and dust filters when 
you install ®Nash® Clean Air Compressors. You can save 
the cost of maintaining these devices. You can greatly 
reduce instrument maintenance costs. For the Nash em- 
ploys no internal lubrication, therefore no troublesome 
oil is in the delivered air. Moreover, air from a Nash 
is thoroughly washed and cooled as it passes thru the 
pump. Dust in the plant atmosphere, even fly ash, is im- 
mediately removed. 

®Nash® Ciean Air Compressors are simple, with only 
one moving element. No valves, gears, pistons, sliding 
vanes, or other enemies of long life and constant perform- 
ance complicate a Nash. No aftercoolers are needed. You 
will find it profitable to investigate these pumps, now. 


N te ‘7 ENGINEERING COMPANY 
am 397 WILSON, SO. 
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To Use Sodium Reduction in 
‘First Fatty Alcohol Plant 


Metallic sodium will soon be instrumental 
in making an important new series of products 
available to the detergent field, according to 
a recent announcement. The products are long- 
chain fatty alcohols, which are obtained from 
tallow through a reduction reaction with so- 
dium. Production of these materials, the first 
in this country, is scheduled to begin shortly 
in a new plant with a capacity of 1.5 million 
pounds per year. 

The present process is scaled to batches 
requiring one drum of sodium at a time. The 
sodium is melted, dispersed in toluene, and 
added to a mixture of tallow, methyl isobutyl- 
carbinol, and tolusne in a reactor. Reduction 
is carried out at 110-115° C. under a blanket 
of nitrogen. The reaction splits the tallow 
glycerides, yielding a mixture of caustic, 
glycerine, fatty alcohols, and solvent. Compo- 
nents of the mixture are separated in a settling 
tank, after which the fatty alcohols are puri- 
fied by vacuum distillation. 

Detergents, including new bar detergents, 
are expected to be the chief outlets for the 
alcohols. Other markets are seen in water 
repellents, plastics, oil additives, and cos- 
metics. 


Find Rare Earth Metals 
Make Good Paint Driers 


The rare earth metals have entered the 
paint drier field with good results, it was re- 
vealed at a recent technical meeting. Accord- 
ing to the report, investigators obtained what 
was termed startling results in white refrig- 
erator enamel with a solution of rare earth 
naphthenate consisting of 50 per cent cerium 
and 50 per cent lathanum. Field tests on 
epon resins, styrenated alkyds, silicones, and 
oleoresinous baking alkyds are said to have 
confirmed laboratory results of cleaner, 
tougher, better adhering films, Improved soap 
and water resistance is also claimed. 





U.S.I.’s Newest Chemical 
To Save Searce Hand Labor 
In Nation’s Cotton Fields 


CIPC Now Available to Herbicide Formulators; 
Applied to Soil During Planting, Chemical 
Controls Crab Grass, Other Weeds, in Cotton 


U.S.L.’s most recent addition to its chemical line, CIPC, is expected to play an 
increasingly important part in reducing the cost of controlling weeds in the 






































Left: Weed control results after application of CIPC at the rate of two pounds per acre, Ne manual 
weeding has been required. Right: Untreated check plot in the same field, Plants in both pictures 
are, bottom to top, green beans, corn, peanuts, soybeans, and cotton. 











Return of Wastes to Soil Termed Essential 


Inorganics, Conditioners Not Complete Replacements for Soil Losses; 
Relationship Seen Between Organics and Antibiotic Formation in Soil 


In a recent paper on the general subject of 
returning wastes to the soil, it was pointed out 
that there are indications of a direct relation- 
ship between the return of organic matter to 
the soil and the formation of antibiotics in 
the ground. This was declared to be an en- 
tirely new concept in the control of plant 
diseases. One example cited was recent work 
which showed soil-borne parasites to have 
been suppressed by heavy manuring of in- 
fected soils with organic matter. 
Farm Wastes A Rich Source of Organics 

With continued vigorous cultivation of the 
land, organic matter has been vanishing from 
ovr soils in spite of great mechanical and 








technological achievements in agriculture. 
Half the tonnage of our food production 
above the ground is inedible to man and is 
usually wasted, it was said. It has been esti- 
mated that several hundred million tons of 
crop residues and agricultural wastes, which 
are not used for chemurgic or feeding pur- 
poses, remain on farms each year. 

Listeners were reminced that organic mat- 
ter exerts beneficial effects on the ph 
chemical, and biological properties of soil, 
and that inorganics alone are not enough to 
keep the soil at peak produc- 
tivity. It was recommended that > 
under practical conditions 





nation’s future cotton crops. According to 
the National Cotton Council, a substantial 
part of the cost of producing cotton is made 
up of expenditures for weed control — which 
must be done largely by hand hoeing opera- 
tions. Increased labor requirements as well 
as growing shortages of labor have sharply 
increased these costs in recent years. Com- 
petition for the steadily decreasing labor force 
in the South is expected to drive them still 
higher in the future. CIPC is seen by many as 
a solution to the problem. 
CIPC “Weeds As You Seed” 

CIPC, designated chemically as isopropyl 
N-(3-chlorophenyl) carbamate, is a close 
relative of IPC, another useful herbicide 
which U.S.I. began producing commercially 
last year. Like IPC, it is primarily 2 
emergence herbicide, i.e., it works best as 
applied to the soil before the 
weed seeds germinate, o k> 
shortly thereafter. In certain 
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cases, however, CIPC can also be used to 
advantage in post-emergent applications. 
Once in the soil, CIPC a to disrupt 
cell division within ts, after 
which the —_ stops growing dies. CIPC 
is most effective when it is applied at the 
same time the seed is sown. 

CIPC, like IPC, is manufactured by U.S.1. 
for use by herbicide formulators. The com- 

y does not supply finished farm herbicides. 
selbens Effective Control of Crab Grass 

Tests by the U.S. Department of Agricul. 
ture and others have shown CIPC to be an 
effective herbicide against many annual weedy 
grasses and broad-leaved plants, and at the 
same time to have little or no effect on certain 
valuable plants. For example, it is particularly 
effective against the enemies of cotton, 
including crab grass, which is perhaps the 
worst and most difficult to kill, but it does 
not harm the cotton itself. In some cases, one 
application of CIPC makes further weed 
eradication unnecessary. 

If applied to the soil when the cotton is 
sown, CIPC provides efficient, dependable 
control of weeds and reduces or entirely elim- 
inates hoeing operations. Thus, it is expected 
to greatly reduce hand labor requirements 
and to cut weed control costs for the cotton 
planter. 

Curtails Dangers of Over-Cultivation 

Another advantage seen for the new “weed 
as you seed” herbicides, such as IPC and 
CIPC, is that they reduce the danger of ad- 
versely affecting crop yields through over- 
cultivation. For example, too deep and too 
frequent cultivations of cotton have definitely 

shown to reduce cotton yields. Chemical 

weed contro! eliminates this possibility as 

well as the mechanical injuries which often 
accompany the most careful cultivations. 
PC Effective for Other Crops 

In addition to cotton, tests have shown soy- 
beans, peanuts, lima beans and snap beans 
to have considerable tolerance to pre-emerg- 
ence applications of CIPC, Post-emergence 
applications have given good results in the 
control of chickweed and annual weedy 
grasses in stands of pure alfalfa. 





ALCOHOLS 
Amy! Alcohol (\soamy! Alcohol) 


and anhydrous 
Completely Denatured—ail regular 
formulas 
Pure—190 proof U.S.P,, 
200 Proof 


Absolute— 
Soiox*—proprietery solvent— 
regular and anhydrous 


-PREEZE 
Super Pyro* Anti-Freeze 
.1, Permanent Anti-Freeze 











there should be a regular cycle whereby some 
of the nutriment taken from the soil by plants 
is later reverted to the soil. 

Role of Composts Emphasized 

Composting was emphasized as an age-old 
but still highly effective method for treating 
wastes before returning them to the soil. Com- 
posting, it was sta results in biological 
stabilization of organic matter so that it has 
greater utility in improving the physical na- 
ture of soil particles. It has been found that 
preliminary decomposition of organic matter 
can be hastened in the composting process by 
addition of distillery molasses residues or 
fertilizers. Finished composts are applied at 
the rate of three to four tons of dry matter 
per acre and can be used in farm practice as 
a substitute for manures. 

A need was expressed for much more basic 
knowledge concerning microbially derived 
fractions of soil organic matter before various 
theories can be clarified. The author predicted, 
however, that additional research will show 
that the return of organic matter to the soil is 
economically sound as well as most necessary 
~ Aaageteaa and maintenance of soil fer- 


Fungus-Proof Paints, Tests 
Covered in New Bulletins 


Fungus-proof paints, and chemicals for 
achieving them, are subjects of two recent 
bulletins. The first, a Government publication, 
is an outgrowth of an Army project to develop 
a mold-resistant paint for use in tropical cli- 
mates. Investigators developed a new labora- 
tory test which they say is rapid and which 
gives results that can be duplicated. The 
test is described in the report, along with re- 
sults of tests of some 80 fungicidal chemicals. 

The second bulletin reviews several chem- 
icals which protect paints and painted sur- 
faces against mildew and mold. Methods are 
suggested for utilizing them to preserve water 
base paints, latex and other emulsion paints, 
and natural and synthetic oil paints. 


RESINS (Synthetic and Natural) 
Arochem* —modified types 
Arodure* —ureo-formaidehyde resins 
hiahann*<<ende phonntl 
Arofiat*—for special fiat finishes 
Aroflint*—room temperature 

curing phenolic 





Aropiaz* —alkyds and allied materials 
fied aikyds 


types 
Natural Resins—all standard grades 
INSECTICIDE MATERIALS 


Dibuty! 
Diethy! Oxalate Allethri 


PHTHALIC ESTERS 
Diamy! Phthalate 


Dibuty! Phtholate 
Diethy! Phthalate 
OTHER ESTERS 


Diato! 
Diethy! Carbonate 
Fthy! Chloroformete 


4 .C.$. 
ACETONE—A.C.S. 
fH é, puous 
| o ais 


120 BROADWAY, NEW YORK 5, N. Y. 


nm 
CPR Concentrates: Liquid & Dust 
Piperony! Butoxide 
Piperony! C 


Pyrethrum Products: Liquid and Dust 
Rotenone Products: Liquid and Dust 
INSECTIFUGE MATERIALS 
iT J 


t one 
Tripte-Mix Repellents 





'yclonene 
Pyrenone* Concentrates: Liquid & Dust 


TRIAL CHemicals Co. 


Division of National Distillers Products Corporation 





| TECHNICAL DEVELOPMENTS | 





Information about manufacturers of these 
items may be obtained by writing U. S. I. 


A new secling compound for boats, windows, 
concrete cracks, etc., contains no asphalt or tars, 
es Sees Lae eee 
which “sticks to anything” without oe ak 
chipping, or drying out. (No. 


Can you use colloidal sodium in your chemical 

processes? New techniques make the metal avail- 

able in layers 1 to 5 atoms thick on free-flowing 

inert carriers. Advantages include era onal 
lo. 


One quart of a new sludge solvent per 1000 
gallons of fuel oil is to keep sludge dis- 
solved in the oil, thereby keeping burner tips 
and screens cleaner and improving bse a1 
ciseieilildcapionn jo. 


more easily controlled reactions. 


To bleach the natural color from all types of 
wood, a new compound is available which is 
quick acting, requires no neutralization, leaves 
no deposit, and does not raise the grain or warp, 
the manufacturer states. (No. 923) 


Kits containing interlocking plastic bricks and 
model accessories have been introduced for 
hobbyists, potential home-builders, and archi- 
tects interested in scale models of houses. 

BES, RNA (No, 924) 


Increased resistance to chemicals at elevated 
pens engin is claimed for a new synthetic hard 
tubber compound, available as pipe, fit bs 
sheets, rods, tubes, and molded parts. (No. 925) 
A heavy bodied emulsion-type adhesive has 
been ers for adhering transparent rubber 
hydrochloride films to porous surfaces such as 
Kraft, glassine and other papers and boards, 
according to the manufacturer. (No. 926) 


As a complete or partial substitute for Carnauba 
wax, a new synthetic is said to compare favor- 
ably in gel formation and film hardness, and to 
have added advantages of uniformity, hness, 
flexibility, and lower cost. (No. 927) 


A new glass fabric which stretches while the 
yarns remain stable has been developed for use 
as a base for reinforced, low-pressure molded 
plastic products having compound curves. 

fs (No. 928) 


A surfacing material for interiors of chemical, 
metal, and food plants, when troweled on con- 
crete, is said to cure to a hard, dense, stone- 
like, corrosion-proof surface, resistant to solvents, 
acids, and alkalis. 929 





INTERMEDIATES 
Acetoacetanilide 
A 
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Ethy! Acetoacetate 

Ethy! Benzoylacetate 

Ethy! Sodium Oxalacetate 
D 


ED PRODUCTS 
Calcium Pantothenate (Feed Grade) 


U.S.1. Vitemin Bys and 
Aabtitntl Foed <€ ip 4 
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Metallic Sodium 
Methionine (Pharm.) 
Nitrocelluiose Soins. 
Propionaldehyde 
Propionic Acid 
Sulfuric Acid 
Urethan, U.S.P. 


ciPc 
Liquid Calorine 
*Reg. U.S. Pat. Off. 








BRANCHES IN ALL PRINCIPAL CITIES 





Answers a 


: ABOVE: Vital to the high production maintained by 
Gunnison Homes, inc. is this 650-ton hydraulic press used to bond 
plywood panels into strong, durable wail sections. 

LEFT: Handsome, precision built homes, like the Gunnison 
Coronado pictured here, are built in a matter of hours. 


pressing need for Gunnison Homes, Inc.... 


@ Gunnison Homes, Inc., situated in 
New Albany, Indiana, is one of the leaders 
in the field of manufactured homes. Key 
to continuous production of precision 
built homes at the New Albany plant is 
the 650-ton hydraulic press, shown above, 
which was installed in 1947. This press 
processes ten plywood panels every cycle 
by the combination of heat and pressure 
... a tough job and one requiring reliable 
hydraulic performance to maintain pro- 
duction schedules. 

Sranor Industrial Oil was installed in 
the press when it was put into operation 
six years ago. STanoit has stood the test 
of severe operation . . . with no evidence 
of oil deterioration being found during 
a recent inspection of the hydraulic sys- 
tem. Operation has been efficient. Mini- 
mum make-up oil has been needed to 


STANDARD OIL 


STANOIL 


Industrial Oil | 


maintain the oil capacity of 450 gallons. 
Find how Stanor can benefit you by 

discussing this multi-purpose oil with a 

Standard lubrication specialist. You can 

contact him by phoning your local 

Standard Oil office. Or, write: Stand- 

ard Oil Company, 910 S. Mich- 

igan Ave., Chicago 80, Ill. 


COMPANY 


What's YOUR 
problem ? 


Ralph E. Murnahan, of Standard 
Oil’s Evansville office, is the lu- 
brication specialist who keeps in 
constant contact with Gunnison 
Homes to make certain that there 
is no interruption of operation 
due to lubrication difficulties. 


He is one of many lubrication 
specialists who make their head- 
quarters in Standard’s offices 
throughout the Midwest, These 
men have been specially trained 
in Standard’s Lubrication Engi- 
neering Schools and, in addition, 
have a wealth of on-the-job ex- 
perience. 


To obtain the service of the lu- 
brication specialist in your area, 
you need only call your local 
Standard Oil office. The lubrica- 
tion specialist will discuss your 
lubrication problems with you... 
at no obligation to you, of course, 
He has a complete line of petro- 
leum products to offer you, in- 
cluding: 


SUPERLA Greases — Available in a 
wide range of consistency grades 
and in both lime-soap and soda- 
soap types. Superta Greases cover 
a wide range of operations. These 
efficient products are comparable 
in quality with the highest type 

of special greases. 
STANOLITH Greases—Because 
these unique lithium soap prod- 
ucts possess the heat resistant 
properties of soda-soap greases 
and the water resistant properties 
of lime-soap greases, they of- 
fer a solution to iubrication | 
problems caused by the 
presence of both heat 

and water. 


STANDARD 




















Sorbitol is plentiful .. . 


Sorbitol’s supply is unaffected by the factors which often 
limit the availability of other polyols. It's made from a 
natural raw material—corn sugar or other refined 
sugars—of which some 20 billion pounds are available 
each year. Atlas manufacturing facilities can produce 
millions of pounds of sorbitol annually, and this capacity 
can be increased quickly and economically. Sorbitol 

is a major product of Atlas . . . not a by-product. 


Sorbitol costs less today than ever 


Despite inflation, sorbitol costs less today than it did 
six years ago. Its price has dropped steadily . . . while 
other polyols have fluctuated widely. This has been 
accomplished through expansion and refinement 

of the Atlas process. 


COMPARE ALL POLYOLS 


before you buy . . . and choose the one that proves 
superior on every count. To help you utilize sorbitol’s 
unique characteristics in your product, Atlas offers full 
technical information and research service. 
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INSIDE OR OUTSIDE, 
WALLS OR CEILINGS 


the smart buy is 
A\y W 


APAC 


asbestos-cement 
sheets 


Here’s the kind of building economy 
youcan’t afford to pass up! “Century” 
APAC sheets offer you the means to 
low-cost, trouble-free walls and ceil- 
ings on almost any type of building 
or structure. 


These light, easily-handled sheets are 
made from portland cement and 
mineral asbestos. They will not burn, 
rot, or corrode, and they are impervi- 
ous to insects and vermin. They take 
decorative colors well, although they 
never need paint for protection— 
indoors or out. 


Rooms finished with “Century” APAC 
sheets are clean, attractive places in 
which to work. Structures sided with 
this versatile material have a trim, 
modern, efficient look. Best. of all 
they stay that way, for “Century” 
APAC needs virtually no mainte- 
nance—ever! 


Your K&M distributor can “ell you Nature made Asbestos... 
more about this product and the Keasbey and Mattison has made ,{20gigy), 


other types of “Century” asbestos- it serve mankind since 1873 ¢ KM . 
cement sheets. See him soon! Or “i> ® 
write directly to us. 


KEASBEY & MATTISON 


COMPANY + AMBLER + PENNSYLVANIA 
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REALLY DELIVER 1S MORE SERVICE...LESS SERVICING 


June 1953—CuemicaL ENGINEERING 





How to spot a truly 


You are looking at the first motor made to utilize’ 


pre-lubrication to its utmost. Notice the bearing 
hub. It was designed for a pre-lubricated bearing. 
There are vo grease fittings or plugs. The way 
to grease this modern motor is don’t. 
Westinghouse—the pioneer ‘in pre-lubricated 
motors—announced in 1948, after 15 years of tests 
in the laboratory and on the job throughout indus- 
try, that Life-Line motors needed no further lubri- 
cation. That meant what it said; still means it. You 
don’t have to lubricate them in six months or six 
years. You don’t have to lubricate them—period! 
This means you can’t grease a Life-Line motor 
incorrectly. No chance to push dirt into bearings 
. « . to force grease through seals and into 


you CAN BE SURE...1¢ iTS 


Westinghouse 


windings. No chance for greasing errors at 
all! Lubrication problems are out. . 

So be sure you get a truly pre-lubricated motor. 
Look for one that has no grease fittings. You'll 
know then it means what it says and needs no 
greasing attention. You'll find your answer in 
Life-Lines. Remember this is but one reason why 
Life-Lines offer you more service on the job... 
less servicing. 

Ask your Westinghouse representative about 
other reasons—all steel construction and greater 
electrical strength. And ask for a free copy of 
“Facts on Pre-Lubricated Bearings” (B-4378), or 
write Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pennsylvania. _5-21705-A 


© 
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~ COMMERCIALLY 
AVAILABLE 


ESTANOX 


PERFORMANCE ADVANTAGES 


GOOD COMPATIBILITY ' EXCELLENT IMPARTED FLEXIBILITY 
Excellent solubilizing characteristics imparted Planned chemical structure specially designed 
by controlled introduction of hydroxy and ace- for high plasticizing efficiency. 


toxy groups, 
FREEDOM FROM RANCIDITY 


LOW VOLATILITY , 
Chain teeigle'atdl Sli elbiecilee wistadir iwi nacre less than 20, assures oxida 


antee good permanence, 


Mail convenient coupon for sam- 
ples and technical data sheets. Please clip 
to your letterhead. 


o 
o 
w 


The Buker Castor Oi! Company 
120 Broadway, New York 5, N. Y. 


Please send semple of (() 203; (1) 206; also data 
sheets with physical and chemical characteristics, 


THE Jstod-¢csa CASTOR OIL COMPANY 


120 BROADWAY, NEW YORK 5, N. Y. 
LOS ANGELES « CHICAGO 














City. ii Zone State 
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. ¥., uses 
for delivery of both liquid 
oxygen and liquid nitrogen. 
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At temperatures down to 


minus 297°F. and minus 320°F. 


Linde Air Products Company 
- Shins liquid oxygen and nitrogen 
in tanks of Stainless Steel 


ho Stainless Steel retains its strength and duc- 
tility at extremely low temperatures, Linde Air 
Products Company, New York, has put it to good use 
in solving the problem of rail shipment of oxygen and 
nitrogen in the liquid state. 

Tanks of Stainless Steel, surrounded by powder in- 
sulation and an outer carbon steel shell, are each en- 
closed in a railroad box car. Equipment is designed so 
that heat loss and evaporation from tanks is very low. 

Temperature of liquid oxygen is minus 297° F. and 
the conversion factor from liquid to gas is about 862 


oe A 
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to 1. Thus the tanks hold a gaseous equivalent of 
750,000 to 1,000,000 cubic feet. 

When tanks are in liquid nitrogen service, they must 
hold a liquid that boils at minus 320° F. at atmospheric 
pressure. 

There are many jobs like this in the handling and 
processing of chemicals where Stainless Steel is the most 
suitable material obtainable. For, in addition to very 
high strength, Stainless offers you superior corrosion 
resistance, freedom from contamination, ease of clean- 
ing and minimum maintenance. 

If you have a “trouble spot’”’ anywhere along your 
productién line, ask our representatives to look into the 
situation. More than likely they’ll be able to recommend 
a grade of perfected, service-tested U’S‘S Stainless Steel 
to correct it. 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
WATIOWAL TUBE DIVISION, PITTSBURGH 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 


UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U-S°S 
STAINLESS STEEL 


SHEETS - STRIP - PLATES - BARS - 
PIPE - TUBES - WIRE - SPECIAL SECTIONS 
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2:3 EBs 








ervice to industry 


NIALK” Carbonate of Potash 


With its increased solubility and superior lubricating 
properties, NIALK Carbonate of Potash is widely used 
as a dye extender in printing pastes for the finest of 
printed fabrics. 


Backed by constant research, produced with the strict- 
est attention to quality control, this NIALK product— 
like every NIALK product—meets industry’s most 
exacting specifications. 





NIAGARA ALKALI COMPANY 


‘ ee 








TOUGH FLOORS 
FOR TOUGH CONDITIONS 


§ 


These dense, slip-resistant 
heavy duty flo0rs show no noticeable 


wear and involve practically no upkeep costs, 

even under abrasive traffic and shock. 

Such concrete floors are constructed with Ferem, 

the “Blue Temper” component in the 

floor topping (replacing sand, stone and silica) For heavy duty 

floors, loading platforms, etc., in newly constructed 

buildings, or when replacing damaged concrete areas. Ferem is resistant 
to corrosive solutions and 

the wet floor conditions of many industries. 


Pacific Screw Products Corp., Los Angeles 


af () i N C0., Inc. 


Manufacturers of materials for building maintenance and construction 
LONG ISLAND CITY 1, N.Y. © Los Angeles - San Francisce - Houston 
Chicago Toronto SUBSIDIARY OF SUN CHEMICAL CORPORATION 
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A. C. HORN COMPANY, INC., 

Long Isiand City 1, N. Y. 

Please send me [] complete data on 
FEREM FLOORS 


C free copy of your 
106-page Construction 
Data Handbook 


Breweries 
Beverage Plants 
Distilleries 
Dairies 

Packing Houses 
Canning Plants 
Chemical Plants 
Industrial Plants 
Municipal Plants 
Paper Mills 
Railroads 

















rigid piping must be connected 
to machinery 


By using CMH Flexible Metal Hose as the connecting 
link between rigid pipe and machinery, you solve two 
otherwise serious problems—the elimination of damage 
to the piping because of vibration and the compensation 
for any misalignment that may exist. Properly installed, 
CMH Fiexible Metal Hose will give long, dependable, 
trouble-free service without further attention. 

Whatever your flexible connection problem, there is 
TO MOTION a CMH a type to meet your needs. Corrugated and 
convoluted types are available in a wide variety of designs 
. CONTROL and in a complete range of sizes. CMH Flexible Metal 
jescecesccsoossoes® Hose is offered in steel, bronze, stainless steel and other 

Se, en Bam Page wong Fad alloys to fill your requirements. Your Flexonics distribu- 

copy or see the Flexonics catalogs tor will give you further data. Look for his name in your 

O , Setan ied beeing Fike classified telephone directory or we will be pleased to 
send it to you. 


YOUR GUIDE 


ETAL HOSE Division 


1317 South Third Avenve, Maywood, Illinois 


lexon identifies 


44> Fed — 
Oy 
wy / fp) 
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HOOKER 


ALUMINUM CHLORIDE 
| ANTIMONY TRICHLORIDE 


- ‘ 
ig handy reference 
as teeing high er" | 











PROPERTIES USES 










Aluminum Chloride (Sublimables in air Catalyst: For Friedel-Crafts synthesis, iso- 
Ot 950°C) . keane eae 98.5% Min. merization, alkylation, polymerization, 
a oe... i Vara, Ge 0.05% Max. nelogenetian, 






End Products: Plastics, resins, high octane 
gasoline, lubricants, lube additives, 
synthetic rubber, dyes, photographic 


SCREEN SIZES chemicals, pharmaceuticals, etc. 
Fluxing Agent: For aluminum refining and 
aluminum casting. 


Heat of Solution ....... 550 small calfgm 






Extra Fine Grind—An unscreened material, 
90 to 95% passing 40 mesh, 


Fine Grind—An unscreened material, prac- 
tically all passing 20 mesh. 








Coarse Grind—An unscreened material, 
1 mesh and finer, containing 25 to 
35% finer than 20 mesh. 


Coarse Screened—Same as coarse grind, 
screened to remove 20 mesh and finer. 







PROPERTIES 


Antimony Trichloride ......... 99% Min. Catalyst: Dyes, pharmaceuticals, 
petrochemicals. 







Iron and Arsenic ...........4. 1% Max. 





Antimony Salts: Mordant in cotton printing. 






Metal Treating: Antimony plating, bronzing 











ee 






For detailed information on items listed, drop us a 
note on your letterhead. Address your request to 
HOOKER ELECTROCHEMICAL COMPANY, 
5 Forty-Seventh Street, Niagara Falls, New York. 












__ Sm te ally te Ee HOOKER 


HOOKER ELECTROCHEMICAL COMPANY CHEMICALS 


NIAGARA FALLS © TACOMA © NEW YORK * CHICAGO ¢ LOS ANGELES 
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Consolidated announces 
an additional service to 
Southwestern users of 


Sulphuric Acid 


posal practices have greatly increased 


To help Southwestern industries dispose 
of their spent sulphuric acid, Consoli- 
dated Chemical Industries Inc. has re- 
cently placed in operation at Baton 
Rouge, Louisiana, the largest sulphuric 
acid sludge burning unit ever built. This 
addition now permits Consolidated to 
decompose—and make strong new acid 


from — approximately 1000 tons of — 


spent sulphuric acid per day. 

The disposal of spent acid has become 
an increasingly serious problem for oil 
refineries and process industries. Many 
users have been forced to operate acid 
concentrators. Also, certain sludge dis- 


air pollution problems for acid users. 


Consolidated’s new facilities substan- 
tially eliminate the acid disposal prob- 
lems of a number of Southwestern users. 


The need to operate concentrators is 
reduced, Sulphur waste is minimized 
and air pollution by sulphur dioxide is 
reduced. Most important, the economics 
of handling spent acid in this manner is 
comparable to older forms of disposal. 


We, at Consolidated, are constantly 
searching for better ways to serve users 
of heavy chemicals. We are proud of 
the part we have played in helping our 
customers solve their problems, 


Consolidated Chemical 
Industries Inc. 


SAN FRANCISCO ¢ HOUSTON © NEW YORK 
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UNIQUE 


PROTOTYPE 
DEVELOPMENT 






using advanced 


engineering techniaq 


Ue 


am Cole ao) at ol Tato) alal-1 Maoh Mm alolii-te| 


development of your new ideas or new 





products, the ADL Mechanidal 
Div sion 


them to complete maturity 


7 ; 
melnm sel. ¢-e) Aci Me lale Mol alate! 


\ WAN WAN 


Arthur: D. Little, Inc., has blended 

its scientific and engineering skills 

in the Mechanical Division to provide 
industry with a Unique service 

prototype development of equipment 

requiring a high level of 

engineering. Scientists in the fields 

of chemistry, physics, metallurgy, 

ikehint-Tuke iam ello) (oleh unl ictal igelalla Melale 

if -Tolslaliekol MR -Xeelstoli lla Me ofall of Wael t-te 


olammoh waa -1elUlla-re) 


Our staff is experienced in 
Talicid elect ilate Rial -Mnlel-SeL Moh ailalollliia melile 
following through with the perfection 


of specialized equipment. 


REFRIGERATION TO MINUS 456 f 


VACUUM ENGINEERING 


THERMODYNAMICS - HEAT TRANSFER 


Write for Brochure CE20-] 
MECHANICAL DIVISION 


Arthur D. Little Juc. 


CREATIVE TECHNOLOGY SINCE 1386 





GAS 


LIQUEFACTION 


velfying hydr 





engineering problem »mplicated by f t 

n hazards. It also requires king’ bey d the prot 
le of juef t t purefiers, ¢tor ¢ { ea 
Mm icolitistela) That is why ADL's: Mechar a £ ' 
mpleted the whole job of building this hydtoger 
queffying plant because it jraw uf eng 
neers, phy t hemists, and mefallurgists |from -the 
staff of Coh Mist Mu fottms lata iil tsMa te Tiida, nd tect 

i! ting I es t } re b f 
prototype deve pment 


{ 
- WIBRATION 


MECHANICAL DESIGN 


ELECTROMAGNETISM 


Ae ty \ 
TAN L in 


— 


: a, ae 
Mecha nical Dunsion, 


30 MEMORIAL DRIVE, CAMBRIDGE 42, MAS 





Allis-Chalmers Type APKK explo- 
sion-proof motor. Fin-type design with 
no enclosed passages for external cool- 
ing air. Cannot clog and overheat. If 
cleaning is required, it takes only a 
few minutes with cloth, brush, vac- 
uum or air hose. All cast-iron frame 
resists corrosion, Similar design avail- 
able in totally-enclosed, fan-cooled 
motors for non-hazardous locations. 


Allis-Chalmers oil-lubricated, frame- 

oy a type pump. Will handle many process 
& ¥ ee & y jobs at less cost than usual refinery 
pump. Available with capacities to 

1200 gpm, heads to 250 feet and tem- 


perature range to 550 F. Built with 
Re » wide choice of materials to handle 
many types of corrosive liquids. Can 
be provided with six different sealing 


Ll arrangements, including mechanical 
g & a8 Fe] eee e r & seal and water-cooled stuffing box As 
you can see from the picture, there is 
pienty of room between the pump and 


Complete ve pees 
Pumping Unit Is 


fae ae an a ee Eom ee een Ee eRe 


Send for Free Engineering Literature 


Motors Control 

[7] Handy Guide to Motor Selection 51B6052 (-] Handy Guide to Starters 14B7733 
(_] Explosion-proof Motors (APZZ) 51B7286 [_] Reduced Voltage Starters 14B7215 
[_] Explosion-proof Motors (AZZ) 51B7149 T exrope Drives 


Pumps (2 Handy Guide to Texrope Drives 20B6051 
(1) Handy Guide to Pump Selection 52B6059 
{-} Oil-Lubricated, Frame-type Pumps 52B7638 


COMPLETE SERVICE from power line to machine 





—_—— em ee ae ee ee ee oe ee ee 
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88 June 1953—Cuemicat ENGINEERING 


ccna sei cece cc lil calcula is cian cata as ie hie essen 


’ 





Allis-Chalmers across-the- 
line magnetic starter in ex- 
plosion-proof enclosure. 
Allis-Chalmers supplies a 
full line of starters and con- 
trol for any type of hazard- 
ous area duty, 


Pump Buy 


Pump, Motor and Control are designed, 


built, assembled and tested by Alilis-— 


Chalmers. With this ready-to-run unit you 
save engineering time . . . installation 
costs ... service problems. 


OU CAN SAVE the time and expense of en- 
3 PEAR. a pumping unit from several 
manufacturers’ catalogs. Allis-Chalmers will 
supply the complete pumping unit, with all 
parts of coordinated design and manufacture, 
ready to install and run. This engineering 
service costs you nothing extra. 


No Service Problems 
The complete unit is guaranteed by one reli- 
able manufacturer, Allis-Chalmers. No buck 
passing on performance responsibility. Nearly 
a hundred Allis-Chalmers Certified Service 
Shops provide factory-approved service in 
every large industrial area. 


Get Complete Information 
Get help on your pumping problems by calling 
an experienced Allis-Chalmers pump applica- 
tion engineer at your nearby Allis-Chalmers 
District Office. 


- A-3974 
Texrope is an Allis-Chaimers trademark, 


ALLIS-CHALMERS 


MILWAUKEE 1, WISCONSIN 
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YOU CAN PUT ALMOST ANY 
FILTER CAKE ON STRINGS 


STICKY GELS 


HEAVY SLUDGES 


_* 


ig 7 7 THIN SLIMES 


The famous FEinc String Discharge handles almost any type of cake . . . thin, soupy 
slimes . . . heavy or coarse granular materials . . . or sticky gels. In every case, the cake 
is lifted cleanly from the cloth, with no scraper to smear, plug, and wear the fabric. Cloths 
last two to five times longer . . . and lighter,,more efficient weaves can be used. 


Other FEinc features back up this performance. The FEinc compression dewatering mechanism 
removes 2% to 6% more moisture from the cake. If washing is necessary, the FEinc sub- 
mergence type washing mechanism, with a compression belt to close up cracks and prevent 


“channeling” of the wash water, washes out. more solubles with less dilution. 


Whether you're after a clean dry cake, or high soluble recovery with minimum dilution . . . 
and regardless of the consistency of your cake . . . write us today for more details. Ask 
for Technical Bulletin 103. 


PRLS I PRN PNET HH MOPAR 8 a 
155 ORATON STREET > NEWARK 4, NEW JERSEY 


= FILTRATION ENGINEERS INC. 
F 





GN Se REET 


JR PROCESS.... 
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When it comes to resisting caustic corrosion, there 
is no other commercially produced metal which com- 


_ pares with Nickel. 


And the higher the Nickel content of an alloy, the 
lower the corrosion rate will be. 

That’s why, when you consider caustics you should 
consider Nickel and the Inco Nickel Alloys. 

Inco Nickel Alloys are produced in mill forms and 
as Lukens Clad Steel. 

Of course, there is no one metal or alloy which solves 
all caustic corrosion problems. That’s why it will pay 
you to consult Inco’s Corrosion Engineering Section 
when you want a specific solution to your problem. 
They have a wealth of information and will be glad 
to advise you. 

It is advisable to place equipment orders with your 
supplier well in advance of scheduled use. Distributors 
of Inco Nickel Alloys can supply the latest information 
on availability from warehouse and mill. The Inter- 
national Nickel Company, Inc., 67 Wall Street, New 
York 5, N. Y. 


Inco Nickel Alloys 


MONEL® + “R”® MONEL ¢ “K’""® MONEL * “KR’“® MONEL 
“S® MONEL * INCONEL® « INCONEL “X”® « INCONEL “W’® » INCOLOY® 
NIMONICS® + NICKEL « LOW CARBON NICKEL * DURANICKEL® 
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This Gas Cooler, made by a well-known monufacturer of heat exchangers, is designed to bring gas down from 250°F. to 80°F. 


The job called for inhibited admiralty ... 
and AnaconpA Arsenical Admiralty-439 was 
chosen for the tubes in this new gas cooler. 
Highly resistant to dezincification due to its 
arsenic content, this alloy can handle corrosive 
cooling waters at high temperatures, It’s eco- 
nomical—a standard alloy for refinery condensers 
and heat exchangers handling crudes, re-run 
stocks, cracked products, lubricating oils and 
by-products, In this cooler, tube sheets are 


AnaconpA Ambraloy-917 Aluminum Bronze; 
baffle plates are ANaconpA Manganese Bronze; 
and spacer rods are ANACONDA Naval Brass 
Rod. All were supplied by The American Brass 
Company, Waterbury 20, Conn, In Canada: 
Anaconda American Brass Ltd., New Toronto, 
Ontario, 

* * * We have a large file of case histories. In selecting 


tube alloys, take advantage of this wealth of experience. 
Consult our Technical Department. It's a free service. satis 


for efficient heat transfer ANACON pA HEAT EXCHANGER TUBES 
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Here’s how U.S. Rubber’s 
Uscolite” Pipe 


fits 
into 


this 
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water-conditioning picture! 


Uscolite plastic pipe and fittings fit to 
a “T” the rigid specifications of these 
de-ionizatiun units—part of the Illinois 
Water Treatment Company’s extensive 
operation. The caustic soda and sulphu- 
ric acids never corrode Uscolite. And 
Uscolite non-swelling pipe and fittings 
do not contaminate the water. The pipe 


UNITED 


STATES 


is used both inside and outside the unit. 

Uscolite will amaze you by its 
extremely high impact strength. It 
is loaded with endurance, needs mini- 
mum maintenance on the job. Next 
time you need piping, you can’t do bet- 
ter than Uscolite. Write to address below 
for full information. 


RUBBER 





“U.S.” Research perfects it 
“U.S.” Production builds it 
U.S. Industry depends on it 


COMPANY 


MECHANICAL GOODS DIVISION » ROCKEFELLER CENTER, NEW YORK 20, N. Y. 


Hose « Belting « Expansion Joints « Rubber-to-metal Products « Oil Field Specialties « Plastic Pipe and Fittings » Molded and Extruded Rubber and Plastic Products 
Protective Linings and Coatings ¢ Grinding Wheels « Packings « Tapes « Conductive Rubber « Adhesives + Roll Coverings « Mats and Maiting 
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They run 24 hours a day, 
365 days a year. 


c oe Centrif ugal They chill water or brine, 
Refrigerating Machines =— ™“ense vapors. 


-+-@ perfectly balanced rotor They operate efficiently at 


is their only major moving part temperature levels 
even below minus 150 F. 


They control critical 
process temperatures 


accurately, automatically. 


i r 
air conditioning - refrigeration They employ steam turbine o 


industrial heating electric motor drive. 


They serve many of the world’s 


largest chemical plants. 


For informative catalog write 
Carrier Corporation, 
Syracuse, New York. 
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How a pharmaceutical plant 


Simplified Installation and 
Operation of Condensers 


with “Delanium” Carbon Cubic Exchangers 















HorrMann-LaRocue, world-famous pro- 
ducers of pharmaceuticals, selected “Dela- 
nium” Carbon Cubic Heat Exchangers for 
their important condenser installations. 
Here’s why: 

First, the “Delanium” exchangers with- 
stand highly corrosive process vapors — 
HCl in several applications and halogen- 
ated ketones in others, Actually, the dense, 
impervious “Delanium” graphite resists 
attack of most acids, alkalies, salt solutions 
and organic chemicals. 

Also, these units are exceptionally com- 
pact — 50 sq. ft. of high heat transfer sur- 
face in a 15 inch cube. In fact, “Delanium” 
units require only about one-tenth the 
space of shell-tube type condensers, thus 
permitting installation close to other equip- 
ment in the system and saving jong runs 
of costly corrosion-proof pipe. Only simple 
supporting ceiling hangers are needed. 

Furthermore, the design permits opera- 
tion of the units under vacuum higher 
than 100 microns. In all installations, these 
units provide for complete drainage, sub- 
cooling the condensate, and zero hold-up 
of the product. 

































Write for this fact-filled bul- 
letin. It gives detailed design 
specifications and operating 
characteristics. 












This Hoffmann-LaRoche installation is an example of how the compact “Delanium” exchanger 
can be placed at the most efficient location —even where space is limited. 






Trt tt TTT TT TTT ina 





The simplicity of the “Delanium” design 
exceptional adaptability to widely different processes. 
It also is being successfully used — 


provides an exchanger with 














; 
’ 
‘ 5 
@ as a Heater ® as a Cooler : ou “ sd 
® as an Evaporator ®@ as a Crystallizer .* 
@ as @ Reaction Vessel ' 2. amu 
- +. with all these operating advantages: — : 
HIGH PRESSURES — Graphite LOW MAINTENANCE — All ar ace 
ae clamped in compression headers conte ene - - ' Delanium Carbon Corporation 
y heavy vast rmit oper- spection, cleaning. ‘0 fragile 
ding ee ee tebe Eeaen ; 18 East 48th St., New York 17, M. Y. 
HIGH HEAT TRANSFER—Ac- HIGH CORROSION RESIST- H 
curately designed cube insures ANCE—Corrosives contact only : 
high heat exchange. “Delanium” graphite. H la England: Powell Duffryn Carbon Products 
; 





_ Ltd., Hayes, Middlesex, England 
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The same incoming power 


Fields Point Manufacturing Corporation increases 


production substantially with 
high-efficiency I-T-E Mechanical Rectifiers 


I-T-E Mechanical Rectifiers are designed to convert ac 
to de with over-all efficiency of 94% and higher. 
This was the level of efficiency Fields Point’s manage- 
ment wanted and expected from their I-T-E units. Each 
kilowatt of purchased power was to do maximum work 
in tons of chlorine output. 
After five months of continuous mechanical-rectifier 
operation supplying d-c power to the electrolytic | 
chlorine cell line in its Providence, R.I., plant, the | 
company now reports production results. /0% more | 
chlorine has been produced—with the same power! The 
expected high efficiency has been realized! 
This Fields Point experience adds to the growing 
testimony that I-T-E Mechanical Rectifiers live up to 
their promised high efficiency. Every one of 37 units 
now installed—totaling more than 200,000 amperes of 
connected load—helps prove the point. | 
D-C supply to the Fields Point bus is at 260 volts. ee 
Other installations give equally reliable evidence that 
system voltage can be any rating in the range from 50 
to 400 volts—with 94% over-all efficiency or higher. 


Two I-T-E Mechanical Rectifier units are shown as 
installed in the Providence plant of Fields Point 
Manufacturing Corporation. Daniel Townend, Fields 
Point’s president, is adjusting a portable oscilloscope 
to let R. E. Murphy, I-T-E vice-president, observe 
d-c flow from the nearer unit. 





, 





but 10% more chlorine! 


HIGH EFFICIENCY THROUGHOUT LOAD RANGE 


During continuous operation at the 
Fields Point plant, load has remained 
at or very near 100%. Should load 
vary at any time to as low as 25% or 
up to 125%, over-all conversion effi- 
ciency will still be high. The Loap- 


EFFICIENCY curve below is charac- 
teristic of I-T-E Mechanical Rectifier 
performance, and represents a principal 
advantage: flexibility for plant pro- 
duction schedules while getting the 
most out of a-c power purchased. 
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$ 
Aa 400V 
g —— 250y 
z% y me 5 
5 95 ae 
One of the two contact Pe ithe 
mechanisms in the Fields i 94 
Point installation of 
I-T-E Mechanical Recti- 93 
” fiers. Each Rectifier is a 
standard I-T-E unit with 25 50 75 100 125 
design rating of 5000 LOAD-% 
d-c amperes. 
Here are two basic reasons why I-T-E 
H E R E , S WHY Mechanical Rectifier users get 94 kw (and 
more) of d-c power for every 100 kw of 
a-c power they buy: 
Solid silver contacts 
held closed by powerful springs, ] 
give highest conductivity between [~ 
a-c and d-c networks. SS | 
| 
=. Sparkless low-loss commutation - —_——— 
is obtained by interposing a ‘ 
Permeron*-core reactor between 
a-c supply and contact mechanism. | 
a : This provides a brief period during T 
which current in a contact is zero, 
allowing sufficient time for spark- 
less contact closing or opening. 

*]-T-E’s special saturable core 
material. Typical Permeron mag- 
netization curve is shown above. 

Get the facts—If you are planning new or expanded a-c to d-c conver- BULLETIN 5106—covers theory, design, construction, stand- 
sion facilities, it will pay you to investigate high-efficiency I-T-E ard arrangements. 
Mechanical Rectifiers. They increase production or cut power bills BULLETIN 5204—gives details of I-T-E’s special magnetic 
in many kinds of applications—electrolytic chemical production, core material, Permeron. 

J metal refining, motor load. Write for details. BULLETIN 5205—-presents engineering explanation of high 


efficiency provided by I-T-E Mechanical Rectifiers, 


MECHANICAL RECTIFIERS 


1-T-E CIRCUIT BREAKER CO.eRectifier Divisione 19th and Hamilton Streets, Philadelphia 30, Pa, 
EPD—Canadian Mfg. and Soles: Eastern Power Devices, Ltd. Toronto : 






GUIDEPOST T0 ECONOMY... 


ungstrom Air Preheater 


Every year, the process industries consume hundreds of millions of barrels 
of fuel. Refineries alone, for example, use up more than 200,000,000 barrels 
annually for processing crudes. This vast quantity of fuel represents 
probably the greatest single item in operating expense. If lower costs are 

to be realized, serious thought must be given to heat-conservation equipment. 


The Ljungstrom operates on 
the continuous regenerative 
counterflow principle, The 
heat transfer surfaces in the 
rotor act as heat occumu- 
lators. As the rotor revolves, 
the heat is transferred from 
the waste gases to the incom- 
ing cold air, 


98 


The Ljungstrom Air Preheater offers the process industries a chance to 
save as much as 20% of the fuel needed for process work. This fuel saving, 
plus the added benefit of increased production, makes the Ljungstrom 

an eminently practical piece of equipment to be considered wherever 

fuel is burned. 

Check today to see how the Ljungstrom Air Preheater will pay for itself 
in just a few months — and give you impressive savings for years to come. 
Call or write The Air Preheater Corporation for full details. 


Wherever You Burn Fuel, You Need Ljungstrom 


THE AIR PREHEATER CORPORATION 
60 East 42nd Street, New York 17, N. Y. 
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No Need to Go Overboard... 


You can increase efficiency without building a 
new plant. 

Take the LIXATE Process for making brine 
automatically, for instance. 

A simple installation cuts handling and labor 
costs, delivers pure, constant, 100%-saturated 
brine to any point in your plant at the twist of a 
wrist. You use economical rock salt— and gravity 
does all the work — automatically, instantly. 
The LIXATE Process is adaptable to your 
particular requirements. Write, and our 
representative will show you how. 

No cost, no obligation. 
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THE INTERNATIONAL 
SALT COMPANY, INC. 


INDUSTRIAL DIVISION, Scranton, Pa. 
SALES OFFICES 
© @alouls, Mo. ° Newark, ¥. J. 


Buffalo,N.Y. * New York,N.Y. © Cincinnati, O. 
Philadelphia, Pa. « Pittsburgh, Pa. « Richmond, Va. 


ENGINEERING OFFICES 
Atlanta,Ga. ¢ Chicago, «© Buffalo, N. ¥. 



















a 
conveyors 








A complete line of Flights and 
Accessories for new and replace- 
ment service. A compact conveyor 
—no return strand—can be 
made dust-tight. 


Catalog No. 803.B 


"JEFF 


IF IT'S MINED, PROCESSED OR MOVED 
» » ITS A JOB FOR JEFFREY! 
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You'll save time 
and trouble on 


H.P. VESSEL GASKETS 








When you need gaskets such as those above, 
which were made for pressure vessel service 
over 5000 psi, consider this. It takes less time 
and trouble to turn the job over to J-M Goetze 
—an organization that has specialized in gasket 
design and manufacture for 67 years. And it 
usually costs less in the long run. 


Goetze engineers can select the right style 
for maximum sealing efficiency. They know 
the correct metals and other factors required 
for efficient, long-lasting gaskets. 
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Johns-Manvilie 















eeowhen JeM Goetze gasket specialists 
make them for you 


Goetze Gaskets are made exactly to the 
last detail of your specifications and con- 
ditions. They are made to craftsmen’s per- 
fection . . . with modern machine tools, some 
of which were specially designed by Goetze for 
gasket manufacture. 


If you need gaskets for high pressure vessels 
or similar applications, send us a drawing or 
template for quotation. Or write for further 
information to Johns-Manville, Box 60, New 
York 16, New York. 


GASKETS 


THERE'S A JOHNS-MANVILLE PACKING 
AND GASKET FOR EVERY SERVICE 
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A special cover protects 

the inner sections of Dodge 
V-Belts, seals against abrasive 

dust and other destructive sub- 
stances. Each cover-ply of rubber- 
ized fabric is bias cut to give resil- 
ience when belt flexes over sheaves. 
High strength cords in tensile sec- 
tion take shock loads with minimum 
stretch, Available in Normal Duty 
type for regular service—and Spe- 
cial Duty type for special service. 


FRACTIONAL HP D Oo D C7 E 


SEALED-LIFE ea . 
Have same basic features found in Ee ey 
regular Dodge Sealed-Life Belts— fl i C27 é ie / 
recommended for use in single belt ' “ 


drives within their rated HP capac- 
ities—provide a maximum of service. 


SEALED-LIFE DOUBLE-V 


Virtually two belts molded back-to- 
back as a single unit. Used in special 
drives where belt must transmit pow- 
er to two or more sheaves. Embody all 
features of regular Sealed-Life Belts. 


DODGE CUT-TO-LENGTH 


V-BELTING <> of Mishawaka, Ind. 
Available in rolls, permitting its use 
a any dads loath by ua gun ne merenenr ree at 
fastener. Similar in construction to tance ~ oak aphenuban cumin. Pook Loh peomove under 
*Sealed-Life Belts except load is car- “Power Tesentaieston Machinery” in your classified tele- 
ried by multiple plies of woven fabric. 
DODGE MANUFACTURING a 


200 Union St., Mishawaka, ind. 


% Taper-Lock Sheaves Dodge-Timken Bearings Diamond D and 
Rolling-Grip Clutches 


FOR YOUR NAME PLATE REQUIREMENTS, WRITE OUR SUBSIDIARY, 
CHICAGO THRIFT-ETCHING CORPORATION, 1555 N. SHEFFIELD AVENUE, CHICAGO 22, ILLINOIS 
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You Pay More For 
HEAT-FAG... 


When hot, stagnant or fume-filled air dis- 
tresses your men, your production suffers too. 

Give men around furnaces or hot proc- 
esses, or in confined areas, a steady supply 
of fresh, cool air with Coppus Blowers and 
Exhausters and watch their efficiency 
jump to a more profitable level. 

There’s a portable, easily adaptable 
Coppus ‘Blue Ribbon” product for prac- 


Sp tate ete ee, 
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..- than for the blower 
that keeps men cool 


tically any fresh-air requirement. The 
Coppus “Blue Ribbon” is the sign of preci- 
sion workmanship and trouble-free, long- 
lasting operation. Check and mail the cou- 
pon for exact information. Sales offices in 
THOMAS’ REGISTER. Other “Blue Ribbon” 
Products in CHEMICAL ENGINEERING CATA- 
LOG, REFINERY CATALOG, BEST’S SAFETY 
DIRECTORY, MINING CATALOGS. 


—MALL_THIS. COUPON To Coppus Enginssring Corp. 226 Park Avenue, Worcester 2, Mase 0 
SEND me INFORMATION ON SUPPLYING FRESH pete To MEN WeRKES Se 


OTHER 


COPPUS 


“BLUE RIBBON” 
PRODUCTS 


HORIZONTAL TURBINE 


VERTICAL TURBINE 


power 













FANMIX GAS BURNER 


FANMIX GAS-QOIL BURNER 





oe exhausting welding 











a PTS SE 


Lae cme epee nyt ee a 
> * 


® 
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TYGON ss 10 


For Lining Tanks 


Here's why... Here's 


TYGON’s outstanding resistance to acids and alkalies 
permits its use in all the usual lining and covering jobs. 
TYGON’s unique resistance to oxidizing acids, oils, 
greases, and solvents makes possible its use in jobs 
other linings cannot handle. 


TYGON’s flexibility permits close conformance, re- 

sulting in a good bond, to all but the most intricately 
equipment. 

TYGON’s resilience minimizes the possibility of dam- 

age from mechanical abuse. 

TYGON’s elasticity permits thermal contraction and 

expansion without rupture. 


TYGON’s abrasion resistance withstands the wearing 
action of thick slurries and dry or moist chemicals. 


TYGON’s negligible extractibility prevents contamina- 
tion of the most sensitive solutions. 


TYGON’s white color (Compound No. TL-104B) per- 
mits full solution visibility—facilitates quality control 
— highlights impurities. 

TYGON’s high electrical resistivity prevents current 
losses in electrolytic action. 


TYGON’s smooth, non-porous surface makes for easier 
cleaning and greater solution flow. 


TYGON’s thermoplasticity permits the “heat-sealing” 

of seams to form continuous, one-piece, impermeable 

linings. 

TYGON’s selective solvent sensitivity eliminates the 

“need” for curing to obtain a strong bond — makes 

ible installations of virtually any size — simplifies 

Id repairs. 

TYGON’s non-oxidizing characteristics give it a long 

service life. 

And remember, bbe linings can be installed by a 

licensed Tygon applicator near you—with major sav- 

ings in time and money. 


Write, right now, for more information! Ask for 
our new 12-page booklet on TYGON LININGS— 
Bulletin TL-526. It’s packed with facts and figures. 





AKRON 9, OHIO 
PROCESS EQUIPMENT DIVISION 


Tank is sandblasted 
before lining. 


Bie 


Special cements 
are used. 


r 


. 


Thick TYGON sheet- 
ing is applied. 


Joints are “strip- 
sealed.” 


Entire lining is 
“spark-tested.” 
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THE 


Prepared under the direction of Joseph A, O'Connor, News Editor 





© Don’t be surprised if Monsanto’s hush-hush commercial process 
for making titanium turns out to be a reduction process using, not 


magnesium, but sodium amalgam. 


¢ Ionic diaphragm cells, with ion permeable membranes made 


by Rohm & Haas, are being designed by Hooker Electrochemical. 
Their first impact will come in the chlor-alkali industry, but they'll 


be important to pulp and paper makers, producers of acetate and 


viscose rayon and others. 


Taming phosphine te make THPC 


Phosphine gas, highly toxic and tough to handle, 
is the starting material in a new industrial process de- 
veloped by Oldbury Electro-Chemical of Niagara Falls 
for the manufacture of _ tetra-kis-hydroxymethyl 
phosphonium chloride. 

In the Oldbury process, phosphine is reacted with 
formaldehyde and HCl to produce the THPC. It 
will be used in a new method developed by the 
Southern Regional Research Laboratory of the U. S. 
Department of Agriculture for flameproofing cotton. 

The THPC, together with methylol melamine or 
a urea resin, is applied to the cotton to make it flame- 
retardant. It may likewise prove useful for other 
fabrics. 


Chiorine dioxide bleaching gives brighter pulp 


One of the first large plants in the United States 
to manufacture its own chlorine dioxide and use it in 
bleaching pulp to get extra brightness is the big new 

kraft mill of Riegel Carolina Corp. near Acme, N. C. 
The chlorine dioxide is manufactured in a plant 
designed and engineered by Allied’s Solvay Process 
Division, which developed the bleaching process. 

Sulfuric acid and sodium chlorate are added in 
series through three reaction towers. A mixture of 
methanol vapor and air is blown in at the bottom 
of each tower. As the vapor passes up through the 
downward stream of chemicals, a reaction occurs and 
chlorine dioxide is liberated. It passes from the top of 
the reactors into one of two absorption towers that are 
in parallel. There it is absorbed in water to form a 
solution of chlorine dioxide. A steam jet refrigeration 
unit cools the absorption water to 50 deg. F. The 
plant can turn out about 3 tons per day of chlorine 
dioxide. 

The chlorine dioxide tower at the bleach plant in 
Riegel’s mill is almost 52 ft. high and close to 18 ft. in 
diameter. Made of steel, it is lined with acid brick. 
Stainless steel piping and valves are lined with Saran. 





CuemicaL ENGInEERING—June 1953 








A Kel-F diaphragm is used. Armored ceramic pipe con- 
nects the high density pipe with the chlorine dioxide 
mixer. 

Bleaching with chlorine dioxide constitutes a sixth 
stage after five normal stages of hypochlorite bleaching. 

In the chlorine dioxide bleaching, stock from the 
second hypo washer of the fifth stage falls through 
a 45-ft. drop leg to a high density stock pump, which 
delivers it to the chlorine dioxide mixer. 

Chlorine dioxide enters the mixer in a_ water 
solution. After mixing with dioxide, the stock is forced 
up a leg to the top of the tower. Sulfurous acid is in- 
troduced into the bottom of the tower to neutralize 
the corrosive effects of chlorine dioxide through pipes 
and the washer. From the tower, the stock goes to the 
washer, which is stainless steel, and then into the 
bleached stock chest. 

Process steam at 50 lb. is supplied to the tower, 
and the start-up temperature in the bleach tower is 
160 deg. F. Tower time for the chlorine dioxide bleach- 
ing is 240 min. Bleach liquor is not recovered from the 
washer. 

With this sixth stage bleaching with chlorine di- 
oxide, Riegel can get pulp with a GE brightness of 88 or 
better without loss in strength. This compares with a 
brightness averaging close to 80 after five stages of 
normal bleaching. The extra brightness is required for 
the manufacture of specialty papers at Riegel’s New 
Jersey mills. 

The new process developed by Solvay gives fine 
fiber with low degradation, and with long stability and 
high color. The added cost of sixth stage bleaching, 
which runs several dollars a ton, is justified by the 
higher brightness imparted by bleaching with chlorine 
dioxide. 


Zirconium for chemical equipment 


Big future for zirconium, according to Dr. F. S. 
Urban, technical director of Titanium Alloy Manufac- 
(Continued on page 106) 


105 








THE CHEMENTATOR, continued 


turing Co., will be in corrosion-resistant equipment for 
the chemical industry. It will compete with tantalum. 
Zirconium is especially effective in withstanding 
HCl corrosion. For a glass manufacturer, TAM re- 
cently made a zirconium nozzle for spraying HC]. But 
it is in the plastics industry, where it can be used in 
HCI heaters, and in the manufacture of phenol that 
Urban foresees the future large demand for zirconium. 


Seramble among new pelyethylene makers 


Another newcomer in polyethylene production will 
be Monsanto. By 1955 it expects to have a plant built 
that can turn out 66 million pounds per year, plans a 
50 percent increase in that capacity by 1957. 

Interestingly, Monsanto estimates this annual ca- 
pacity of 99 million pounds will represent nearly 20 
percent of total U. S. polyethylene capacity in 1957 or 
22 percent of the market for that year. Thus Mon- 
santo’s market researchers foresee polyethylene becom- 
ing a 450 million pound a year industry by 1957. 

At its Dayton, Ohio, laboratories, Monsanto has 
been doing process research on high-pressure polymeri- 
zation for three years. A second high-pressure pilot 
plant, exclusively for polyethylene, will explore alternate 
processes for making it, both present commercial meth- 
ods and others that Monsanto has been developing for 
years. This may be the tipoff that Monsanto, unlike 
Spencer and Dow, the other two newcomers in poly- 
ethylene production, isn’t going to use all of the ICI 
process. 

Actually, Monsanto has been at work on high-pres- 
sure polymerization at Dayton for 14 years. This re- 
search has already resulted in Monsanto’s vinyl chloride 
operations at Springfield, Mass., and Texas City, Tex., 
as well as other operations in Canada, Japan and Italy. 

Both present producers of polyethylene are expand- 
ing. At Orange, Tex., Du Pont is increasing output of 
polyethylene 100 percent at a cost of more than $10 
million. 

Carbide & Carbon, the world’s largest producer, has 
added at its Texas City plant a polyethylene unit that 
can produce 50 million pounds per year. It cost over 
$17 million. Carbide is building another polyethylene 
unit at its new Seadrift, Tex., plant. 

In addition, Carbide is building the first plant on 
the Pacific Coast for polyethylene production. This 
$36 million plant will be able to turn out 50 to 60 mil- 
lion pounds per year. And Carbide has been granted 
a fast tax writeoff on a $1,406,000 polyethylene expan- 
sion at South Charlestown, W. Va. 

Like Carbide and Du Pont, the two present pro- 
ducers, both Spencer and Dow will license the ICI 
process. Dow will build a plant at Freeport, Tex., and 
Spencer Chemical will erect one at Orange, Tex. Eth- 
ylene from the new $8 million unit at the Port Arthur 
refinery of Gulf Oil will be piped to Spencer's new plant 
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and to Du Pont’s expanded polyethylene plant at 
Orange. Spencer will borrow $10 million to finance its 
venture, and will produce 45 million pounds per year 
of polyethylene. 

Texas Eastman has been awarded a fast tax writeoft 
for a $7 million plant at Harrison, Tex., to make poly- 
ethylene. And Semet-Solvay, breaking into ethylene 
polymerization, will soon be producing a waxlike 
polymer of low molecular weight in its new petro- 
chemical plant at Buffalo, N. Y. 

Even though polyethylene production is now about 
50 times what it was in 1944, it still lags far behind 
demand. After World War II, use of polyethylene 
increased 10 to 12 times. Present demand is three 
times the supply, and new plants won't be ready for a 
year or longer. 

Production of polyethylene doubled in 1952, bring- 
ing present output to almost 125 million pounds per 
year. Producers expect to triple current production by 
1955. 

Polyethylene, made by direct polymerization of 
ethylene at high pressure, is fast becoming the world’s 
most important plastic in volume. Big uses are in bot- 
tles, other containers and transparent packaging, as well 
as electrical insulation, coatings and corrosion-resistant 
linings. It can also be used for molded plastic products. 
In its first decade, production has never kept pace with 
demand. 

Monsanto hasn’t picked a plant site yet; the final 
decision will depend on proximity to ethylene sources 
and an evaluation of the future markets for the plastic. 
An interesting sidelight: its entry into polyethylene will 
make Monsanto the first to produce all of the “Big Six” 
among plastics. These include styrene, phenolics, cellu- 
losics, vinyls, aminoplasts and polyethylene. 


New gage precisely measures gas pressures 


Gas pressures in the range between absolute 
vacuum and | atm. can be measured accurately with 
a new gage developed at the Naval Ordnance Labora- 
tory. The gage, according to the Navy, provides a new 
form of basic instrumentation. 

It consists of two small beryllium-copper dish- 
shaped diaphragms that have been fastened to oppo- 
site sides of a ring to form a vacuum-tight chamber. 
One of the gages, only } in. in diameter and 3 in. 
thick, can measure a change of pressure as low as 0.01 
mm. of mercury. 


Silicones: they keep silicon furnace busy 


Silicones are providing an ever growing market for 
silicon metal, an electric furnace product that is becom- 
ing more and more important to manufacturers of 
chemicals. 

As part of its $13 million expansion in silicones, 
Dow Corning at Midland, Mich., has installed a big 
submerged arc furnace to produce high-purity silicon. 

(Continued on page 110) 


June 1953—CuemicaL ENGINEERING 





CORROSION’S ==: 
PLAYGROUND 


Where INSUL-MASTIC 


stands guard! 


Moist, salty atmosphere makes the Gulf Coast of Texas.the Playground of 
Corrosion. Here Refineries and Chemical Plants rely upon Insul-Mastic 
Coatings for protection against rust. From Brownsville to Lake Charles you 
will find tanks, towers, pipes, vessels and other equipment heavily sprayed 
with this Superior coating. Maintenance operations everywhere have been 
greatly reduced because INSUL-MASTIC’s protection will last for many, 
many years. 

Stopping moisture alone does not prevent corrosion here. Acid, alkali 
and other industrial vapors work hard to break down coatings and get at 
the metal beneath. That’s why the very durable INSUL-MASTIC coatings 
are so extensively specified along the Gulf Coast. They are extremely resistant 
to chemicals as well as to moisture. 
ing thermal insulation. INSUL-MASTIC’s record in corrosion’s playground cannot be approached. 
There’s no better way to There are many years and hundreds of jobs to prove its lasting protection. 
keep your insulation dry. Specify INSUL-MASTIC to prevent corrosion. 


= Tnsuol-Mastia 


Coatings CORPORATION OF AMERICA 
that Last! Oliver Building © Pittsburgh 22, Pa. 
— Representatives in Principal Cities 


Insul-Mastic’s record 
olso includes vaporseal- 
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From the research of today come the 
products of tomorrow . . . synthetic rub- 
ber, plastics and fabrics; penicillin, corti- 
sone drugs; and a host of industrial 
chemicals. Throughout this ‘‘chemical 
revolution” Blaw-Knox has furnished the 
industry with plants and equipment. Our 
engineers continuously apply their cre- 
ativeness and proficiency to industrial 
problems. They frequently search out a 
more efficient or better method of doing 
things. We have the will and the skill to 
carry your project from conception to 
production in the shortest possible time 
. .. in many instances in less than a year. 


CHEMICAL PLANTS DIVISION 
offers you competent experience in 


CHEMICAL PROCESSES—Processing plants designed 
and constructed in accordance with your data 
or our process know-how. 


CHLOR-ALKALI—Complete chlorine and caustic soda 
plants using the Mathieson Mercury Cell Process. 


FATS AND OILS— Units for the extraction and process- 
ing of fats and oils into edible and industrial products. 


LOW TEMPERATURE PROCESSES—Plants for the 
separation of gases into their components by proc- 
esses of Gesellschaft fuer Linde’s Eismaschinen A. G. 


WOOD UTILIZATION—Softboard and hardboard 
plants, extraction of chemicals from wood and bark. 
ulp and paper mills. 

Olt, GAS AND PETROCHEMICAL—(Gas compressor 
and treating plants; facilities for distillation, crack- 
ing, reforming, polymerization and refining petroleum. 
RESINS AND PLASTICS—-Plants to produce resins 
such as alkyd, phenolic, urea, melamine, vinyl, poly- 
styrene, copolymer, and special resins. 

SYNTHETIC FUELS AND CHEMICALS— Production of 
synthetic hydrocarbons and oxygenated compounds 
based on Fischer-Tropsch, Oxo, and Oxyl syntheses. 


COMPLETE TURNKEY PLANTS: SPECIALIZED 
ENGINEERING SERVICES AND EQUIPMENT ITEMS 


Hl CHEMICAL ACE 
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Its specially designed electrodes are of different size and 
uniquely spaced. At the outset, the 4,000-kw. furnace, 
which is just about ready to start up, will turn out about 
9 tons of silicon a day. This plant to produce metallic 
silicon cost Dow Corning $560,000. 

In other phases of its silicone expansion, Dow 
Corning is shelling out $10,194,000 for facilities to make 
basic silicone fluids and resins, $820,000 for a methyl 
chloride unit and $1,460,000 for a plant to produce 
silicone rubber. Construction of most of these units is 
nearing completion at Midland. 


Vinyl chloride produced as Monsanto expands 


Monsanto is now producing vinyl chloride 
monomer at Texas City. It’s made from acetylene, 
hydrochloric acid, ethylene and chlorine. 

Ethylene dichloride is produced as an intermedi- 
ate in the vinyl chloride process. The Texas City 
plant produces enough to allow marketing of ethylene 
dichloride as well as vinyl chloride. 

Part of the vinyl chloride produced at Texas City 
is going to Monsanto’s plants at Springfield, Mass., 
and Port Plastics, Ohio, where it is converted to 
polyvinyl chloride and a number of copolymer resins. 

Vinyl chloride reacts with vinyl acetate, vinylidene 
chloride and with acrylates to form a variety of indus- 
trially inyportant copolymers. 

On-stream production of vinyl chloride is the 
second step of the current three-way expansion of 
the Texas City plant. The first step was completed 
last July when first shipments were made from the 
expanded styrene monomer plant. 


Nevada gets new perchlorate plant 


Western Electrochemical Corp. is just starting up 
an ammonium perchlorate plant at Henderson, Nev., 
which is owned by the Navy. It will produce 50 tons 
per day. 

Designed and built by Western, the new plant will 
also be operated by the company under Navy contract. 

In its own plant at Henderson, Western Electro- 
chemical now produces 6 tons per day of ammonium 
perchlorate. Western will soon start production of 
crystalline sodium perchlorate in its Henderson plant, 
and completing its current expansion there, will shortly 
be turning out manganese dioxide for batteries. The 
Signal Corps is sponsoring this move into production 
of manganese dioxide. 


Mensanto steps up formaldehyde capacity 


Monsanto, presently an important producer of 
formaldehyde in New England, will boost capacity of 
its Springfield, Mass., plant by 50 percent. 

Makers of phenolic, melamine and urea resins in 
New England are increasing their demands for for- 
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maldehyde. In addition, Monsanto’s own resin pro- 
duction has risen sharply. - 

The new capacity will help Monsanto to keep 
up with these expanding formaldehyde markets. First 
production from the new units is expected in 1954. 


New peracetic process for hydroxylating fats 


Baker Castor Oil Co. at its Bayonne, N. J., plant 
is now turning out synthetic hydroxylated fats. Baker 
uses a modification of the peracetic acid process for 
hydroxylation. 

This modified process for hydroxylation or epoxi- 
dation by peracetic acid was developed by the Eastern 
Regional Research Laboratory of the U. S. Department 
of Agriculture. 

Many chemical companies have been at work on 
similar processes. Among them: General Mills, with an 
important interest in chemical derivatives of fats; Buf- 
falo Electro-Chemical, stimulated by a potential new 
market for hydrogen peroxide; and Colgate Palmolive 
Peet. 

At least a half dozen companies are sizing up the 
commercial possibilities of synthetic hydroxylation, In 
addition to Baker, it’s reported that the U. S. Depart- 
ment of Agriculture has also licensed Archer-Daniels- 
Midland and Rohm & Haas. 

Baker quickly recognized the advantages of process- 
ing low-priced vegetable oils and inedible animal fat. 
Potential products tied in naturally with Baker’s manu- 
facturing experience and marketing pattern. Possible 
products of the peracetic reaction include hydroxylated 
and epoxylated triglycerides, esters and fatty acids. 

Plasticizers were picked as the prime target when 
Baker began work on the process in 1947. Other likely 
products, temporarily shelved, include lubricating oils, 
cutting oils, textile oils, synthetic waxes, improved dry- 
ing oils, metallic soaps and cosmetic ingredients. 

First two products turned out by Baker are butyl 
hydroxy-acetoxy ester and butyl poly-acetoxy ester. The 
poly-acetoxy ester is a highly efficient low-cost secondary 
plasticizer for vinyl resins, while the hydroxy-acetoxy 
ester is only slightly less so. It’s believed that the butyl 
hydroxy-acetoxy ester may be considered a stabilizing 
plasticizer for vinyl resins because of its epoxy content. 
Both esters are primary plasticizers for cellulosic resins 
and synthetic rubbers. Sampling is now under way. 

Baker believes these new hydroxylated plasticizers 
possess distinct advantages over other fatty plasticizers 
now in use. They have increased compatibility with 
vinyl chloride resins, lower volatility, greater resistance 
to ultraviolet exposure, stability to oxidation and free- 
dom from rancidity. And a decisive advantage will be 
their considerably lower cost. 

Not satished with its initial edge over competitors, 
Baker has already started semi-commercial production 
of a second group of derivatives, a series of synthetic 

(Continued on page 112) 


June 1953—CuemicaL ENGINEERING 





oration ~ 
P peaco® 


cor 


CuemicaL ENciIngeertnc—June 1953 





THE CHEMENTATOR, continued 


hydroxystearic acids. Dihydroxystearic and polyhy- 
droxystearic acids are being offered. 

Markets for these new hydroxy acids are expected 
to develop in grease manufacture, cosmetics, metallic 
soaps and cutting oils. They are currently undergoing 
test by users. 

For organic synthesis, the synthetic hydroxystearic 
acids and the butyl hydroxy-acetoxy ester provide unique 
starting points. Possible reactions of these miulti- 
hydroxy products are sulfation, acylation, amination, 
oxidation, isocyanate coupling, condensation with urea 
and esterification with phosphoric acid. ‘ 


Anhydrous HCl at low cost for new vinyl plant 


General Tire & Rubber Co. has finally decided to 
go ahead with its polyvinyl chloride resin plant. It will 
cost about $6 million. To finance the new plant and 
other phases of its current expansion, General Tire will 
sell its stock in Mansfield Tire & Rubber Co. 

The vinyl plant will be located on a 50-acre site at 
Ashtabula, Ohio, not at Calvert City, Ky., as originally 
contemplated. Acetylene will come from Linde’s plant 
at Ashtabula, now serving Hooker. Anhydrous HC] 
will come from Hooker-Detrex via pipeline. 

Hooker-Detrex will get the anhydrous HC] as a 
byproduct of trichlorethylene production at Ashtabula. 
The Hooker-Detrex plant is now being revamped to use 
a new trichlorethylene process, the result of six years of 
work carried out by Detrex with the cooperation of 
Hooker Electrochemical. 

Its new trichlorethylene process makes it possible 
for Hooker-Detrex to offer anhydrous HC1 to General 
Tire at a lower price than General would have to pay 
at Calvert City. This, plus the advantages of the Ash- 
tabula location, will mean a yearly saving of $350,000 
over Calvert City. 

Capital costs for General Tire will be $500,000 less 
because pipelines can be shorter at Ashtabula and a 
water system is already on the site. 

By locating at Ashtabula, one source estimates, 
General Tire can save $150,000 to $200,000 a year on 
shipments of outbound product alone. General’s fin- 
ishing mill for vinyl plastics is at Jeannette, Pa. 

Hooker-Detrex will have its new trichlorethylene 
process in operation by April 1954. When General’s 
new $6 million vinyl plant at Ashtabula is ready to run, 
Hooker-Detrex will pipe its byproduct anhydrous HC1 
to the vinyl unit. Scientific Design of New York is 
designing General Tire’s vinyl resin plant. 


More manganese diexide for batteries 


Electrolytic manganese dioxide is now being pro- 
duced commercially at the Portland, Ore., plant of 
American Metallic Chemicals Corp. 

Manganese dioxide is used in the manufacture of 
other chemicals, as a drier in paints and varnishes, in 
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ceramics and in metallurgy. Its biggest use, however, is 
in the production of dry cell batteries. 

When electrolytic manganese dioxide is used in- 
stead of the African ore, the life of a battery is re- 
portedly increased. In addition, electrolytic manganese 
dioxide reduces weight. 

American Metallic Chemicals will produce man- 
ganese dioxide by electrolytic oxidation of a man- 
ganese solution. The process entails grinding, roast- 
ing, washing, leaching, purification and electrolysis. 
AMC researchers have come up with new techniques 
for increasing plant efficiency. 

AMC also plans electrolytic production of sodium 
perborate, both tetrahydrate and monohydrate, at its 
Portland plant. It’s expected that production will start 
early in 1954. 


Zirconium by are dissociation 


Zirconium is produced by the arc dissociation of 
halides in a new process developed by National Research 
Corp. of Cambridge, Mass., for the U. S. Atomic Energy 
Commission. It is one of the few continuous methods 
for zirconium reduction from which the AEC has lifted 
the security curtain. 

The process may be commercially interesting for 
production of special grades of titanium and zirconium. 

However, as National Research experts point out, 
che new method should not be considered a satisfactory 
answer to the major problem of finding a cheap method 
for tonnage production of titanium and zirconium. In 
partnership with Monsanto, National Research is cur- 
rently engaged in a quest for such a cheap process. 


Refractory oxide from byproduct chloride 


The process that International Minerals & Chemi- 
cal Corp. will use in a new plant at its Carlsbad, N. M.. 
tefinery provides an economical way to convert an im- 
pure magnesium chloride byproduct into high-quality 
magnesium oxide for the manufacture of heat-resistant 
brick. Simultaneously, hydrochloric acid is produced. 

Starting material is byproduct magnesium chloride. 
It comes from the ion exchange process used to get 
potassium sulfate from potash ore. 

Magnesium chloride is processed in rotary kilns. 
In the new process, which Allis-Chalmers helped Inter- 
national to develop, the magnesium chloride is ground, 
dewatered, filtered and heat-treated to produce a high- 
purity magnesium oxide lower in calcium, iron and 
silica than most commercial magnesia. Hydrochloric 
acid is the other product. 

International Minerals will make a variety of peri- 
clase products, including magnesia for electrical. ele- 
ments and other refractories. The hydrochloric acid 
will be marketed in the Southwest, where it will be used 
for acidizing oil wells. International expects to start 
up its new plant at Carlsbad next month. 

(What's Happening, turn to page 114) 
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Latest Fluid Cat Cracker 


Model [V’s completely new catalyst circulation system 
does away with throttling slide valves. Easier process control 
and more stable operations result. 


Continuing the trend toward simpli- 
fied design in catalytic crackers, Stand- 
ard Oil Development Co. has come 
out with a new fluid cat unit, Model 
IV. Major difference between Modei 
IV and its predecessors lies in the 
new catalyst circulation system which 
eliminates slide valves for controlling 
the rate of catalyst transfer between 
vessels. This means major savings in 
maintenance. 

And big reductions in over-all 
height have been effected, too. New 
units less than 100 ft. high have the 
same capacity as older units standing 
140 ft. or higher. The more than 30 
percent saving in steel realized by 
these lowered heights greatly reduces 
initial construction costs. 

First commercial installation went 
on stream in December at the Ed- 
monton, Alta., refinery of Imperial 
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Oil, Ltd. Designed to process 11,000 
barrels per day of gas oil—including 
2,490 bpd. recycle—it is the first of 
more than 20 units now being de- 
signed or built. 

> How It Works—Gas-oil feed stock 
mixes with hot regenerated catalyst 
just below the reactor and is in- 
stantly vaporized (see cut). A two- 
stage cyclone in the reactor separates 
catalyst from the reaction products 
and spent catalyst is steam-stripped 
of oil in the lower section of the re- 
actor, — 

Spent catalyst density is lowered by 
injecting air into the riser just ahead 
of the regenerator. This allows the 
catalyst to flow under its own pres- 
sure-head. Thus the air flow-rate con- 
trols the spent catalyst rate and also 
the catalyst-to-oil ratio, making throt- 
tling slide valves unnecessary. 


FEATURE NEWS 


Vinyl Dust Control 
Vacuum Concentration 
Tote System 

Emphasis on the Meal 
Silicones 





This simple catalyst transfer system 
has also erased another headache— 
“reverse flow” (spent catalyst getting 
into the reactor or regenerated catalyst 
and oil getting back into the regen- 
erator). 

Any serious pressure difference be- 
tween the two vessels—common cause 
of reverse flow—will cause the cata- 
lyst to defluidize into a dense phase 
forming a temporary seal. As soon as 
pressures are back in balance, the 
catalyst refluidizes itself and normal 
circulation is restored. Esso engineers 
claim that this principle makes Model 
IV safer, more stable and easier to 
operate than any previous fluid cata- 
lytic crackers. 
> Operating Data—The Edmonton 
unit, constructed by Foster Wheeler, 
Ltd., is designed to produce 96-octane 
gasoline (research method, unleaded) 
at 60 percent gas-oil conversion. Re- 
actor bed temperatures are near 900 
deg. F. at 12.8 psig. Catalyst circula- 
tion rates of 225 tons per hr. with a 
catalyst-to-oil ratio of 10.9 are nor- 
mally used. 

The regenerator is designed to burn 
8,500 Ib. of coke per hr. at 1,125 
deg. F. and 16.5 psig. It is equipped 
with a two-stage cyclone to separate 
flue gases from the catalyst. 

The process is available to indus- 
try under license from Standard Oil 
Development Co. 
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Fork Truck-Trailer Team-Up... 


Payroll savings will take only 48 weeks to pay for 


new plant haulage system that ups labor efficiency and cuts 


equipment maintenance charges. 


Common method of transferring 
palletized loads of containers, raw ma- 
terials, finished products from depart- 
ment to department in chemical 
plants is to use flat-bed trucks. 

Bill Gaskie, superintendent of the 
Yard and Shipping Dept. at the War- 
ners Plant of American Cyanamid 
(Linden, N. J.), saw a double-barreled 
improvement over this method: (1) 
substitution of trailer trains for flat- 
bed trucks and (2) the novel idea of 
using fork trucks instead of tractors for 
pulling the trailer trains. 

This second feature permits the 
operator to detach his fork truck from 
the train, transfer palletized loads, 
hook-on to the train and continue to 
the next unloading station—all with- 
out getting out of his cab. Separate 
trucks for hauling and lifting are not 
required in this scheme. 
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The table summarizes the benefits 
of the new system; savings in labor 
charges, reduced maintenance, sub- 


stantial improvement in hauling labor 
efficiency both from the standpoint of 
weight and space occupied. Space oc- 
cupied becomes important with empty 
containers. 

To these improvements can be 
added savings in loading and unload- 
ing time, since most departments did 
not have mechanical equipment avail- 
able before the change to the new 
hauling system. 


... Saves Over $18,750 





Flatbed trucks 
Lift trucks 
Trailer trains 


Tons, total 
Tons per man 


Sq. ft., total 
Sq. ft. per man 





OLD SYSTEM 
LABOR—Costs reduced by $18,750 per year 


EQUIPMENT—Maintenance costs are nen for trailers 


HAULING CAPACITY—iIncreased by Ren eanant 


HAULING SPACE—Improved by 59 percent 


NEW SYSTEM 


1.37 
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REACTION SCHEME, a penthouse arrangement, utilizes gravity flow, moves materials with a vacuum-and-pressure egg. 


Taking Headaches Out of Aspirin Production 


Norwich Pharmacal’s new plant licks 
three traditional problems: high purity, good 
yields and low cost. 


The country’s newest aspirin plant, the $150,000 unit 
of Norwich Pharmacal Co. at Norwich, N. Y., is one of 
the most up-to-date processes anywhere for turning out 
crystals of the well-known headache reliever. 

Aspirin, one of the first antipyretic analgesics, is 
chemically acetyl-salicylic acid. It’s made by the acetyla- 
tion of salicylic acid with acetic anhydride. Norwich uses 
direct combination of acid and anhydride in a medium of 
mother liquor from the preceeding reaction cycle. 
> Production Up—With production of more than a million 
pounds of crystal slated for 1953, the company is getting 
a hefty foot into the door of synthetic medicinals. (Last 
year, Chem. Eng., Sept., p. 236, Norwich announced 
production of nitrofurans, new furfural derivatives with 
antibiotic activity.) 

Jim Shuessler, chemical superintendent at Norwich and 
one of the key men behind the company’s chemical ex- 
pansion, points out that aspirin crystal is the one 
pharmaceutical that approaches heavy chemical volume. 
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Consumption is on the increase, too; in 1950 we consumed 
about 11 million pounds; in 1952, 12 million—and that’s 
a lot of headaches. 

The secret of the process is very careful control of 
the time-temperature cycle. 
> How It Works—Reaction takes place in a 500-gal. glass- 
lined Pfaudler reactor to which the proper equivalents of 
salicylic acid powder, acetic anhydride and mother liquor 
have been added. Norwich won’t give exact details but 
reaction takes 2 to 3 hr., gets up to 90 deg. C. At the end 
of the reaction period, the liquid mass is pumped through 
a stainless steel filter to take out any extraneous matter 
that may have been in the raw materials. 

Next, the reaction mass is pumped to a crystallizing 
kettle (another 500-gal. glass lined reactor). Because 
crystallization takes 16 hr., three kettles serve one reactor. 

The reaction liquid is at 70 deg. C. when it enters the 
crystallizers; first cold well water, and then refrigerated 
water get it down to 3 deg. C. At least 50 percent of the 
crystals are close to 20-mesh, the best size for tableting. 
> Finishing Steps—When crystallization is complete, the 
material is dropped into a modified nutsch-type slurry 
tank. Here a portion of the mother liquor is drawn off to 
be used in the next aspirin batch. The remaining slurry is 
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New Plastic Bodies Make Possible 


The drawing-board dream of a compact, sports-type family 
car... easy to handle in traffic, economical to buy, operate 
and maintain ...may soon come true. 

For polyester resin reinforced with glass fiber now permits 
the construction of one piece auto bodies, which greatly re- 
duce sports car assembly costs. The light weight and great 
strength of such bodies also cut sports car operating and 
maintenance costs. 


RCI, the world’s leading producer of synthetic resins, fur- 


uuishes polyester resins to many industries. RCI makes its’ 


polyester resins with full quality control, since it supplies 
itself with their basic raw materials, phthalic anhydride and 
maleic anhydride. 

Reichhold also manufactures phenol, formaldehyde, glyc- 
erine, sodium sulfate and sodium sulfite. 


REICHHOLD CHEMICALS, INC. 
630 Fifth Avenue, New York 20, N. Y. 


Creative Chemistry . . . Your Partner in Progress 


Ky 


Sports Cars for the Average Family 





Uses of 
RCI Products 


CANVAS, PAPER AND GLASS CLOTH 
LAMINATES: PLYOPHEN cresol, phenolic 
and resorcinol-formaldehyde resins and 
varnishes; POLYLITE polyester resins. 


CARBON PAPER: RCI inorganic chem- 
ical pigment colors. 


CASTINGS: FOUNDREZ powdered phe- 
nolic resins (for the shell molding proc- 
ess); FOUNDREZ liquid phenolic resins and 
FOUNDREZ core oils (for core binders). 
FURNITURE, PLYWOOD, FLOORING, 
HARDBOARD AND CHIPBOARD: 
HYDROPHEN phenolic glues; PLYACIEN 


‘ protein glues; PLYAMINE urea-formalde- 


hyde glues; PLYOPHEN phenolic and re- 
sorcinol-formaldehyde glues. 


LEATHER: BECKOSOL alkyd resins (for 
leather finishes); PLYOPHEN resorcinol- 
formaldehyde resins, SUPER-BECKACITE 
pure phenolic resins, SYNTHE-COPAL 
ester gums (for leather adhesives). 


LINOLEUM: BECKOSOL aikyd resins and 
PENTACITE pentaerythritol resins (for 
linoleum coatings): RC! inorganic chem- 
ical pigment colors. 


PAINTS, VARNISHES AND LACQUERS: 
BECKACITE (1) fumaric, (2) maleic and (3) 
modified phenolic resins; BECKAMINE 
vrea-formaldehyde resins; S8ECKOLIN 
synthetic oils; BECKOPOL modified phe- 
nolic resins; BECKOSOL {1) phenolated, (2) 
phthalic-free, (3) rosin modified, (4) pure 
drying and (5) pure non-drying alkyd 
resins; KOPOL processed Congo copals; 
PENTACITE pentaerythritol resins; STY- 
RESOL styrenated alkyd resins; SUPER. 
BECKACITE pure phenolic resins; SYNTHE- 
COPAL ester gums; WALLKYD pure dry- 
ing alkyd resins (for alkyd flat wall vehi- 
cles); WALLPOL vinyl-type copolymer latex 
emulsion (for latex flat wall coatings); 
RCI inorganic chemical pigment colors. 


PAPER: BECKAMINE urea-formaldehyde 
resins (for adding wet strength, improv- 
ing the wet rub of starch-clay coatings, 
and waterproofing starch adhesives); 
RCI inorganic chemical pigment. colors 
(for paper coloring); STYRESOL styrenated 
alkyd resins (for paper coating). 
PRINTING INKS: ®*CKACITE fumaric, ma- 
leic and modified phenolic resins; BECKO- 
LIN synthetic oils; BECKOPOL modified 
phenolic resins; RC! inorganic chemical 
pigment colors, 

TYPEWRITER RIBBONS: RCI inorganic 
chemical pigment colors, 

WAXES AND POLISHES: BECKACITE 
modified maleic resins; SUPER-BECKACITE 
pure phenolic resins; SYNTHE-COPAL 
ester gums. 


REICHHOLD 
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Key Steps... 


Reaction combines _ salicylic 
acid with acetic anhydride. 


©) Vacuum-and-pressure egg 
moves material to one of the 
plant’s three large crystallizers. 


Crystallization takes about 16 
hr. in 500-gal. glass-lined equip- 
ment cooled down to 3 deg. C. 


ASPIRIN, cont. . . 


dropped down into a centrifugal where it is spun free 
of mother liquor and washed. The batch is then plowed 
from the centrifugal and placed in'a dump cart which 
is used to feed a rotary dryer. A flow of warm, dry air 
parallel to the flow of aspirin takes out the moisture. 
The finished, dried aspirin is then diverted to the 
finishing operations of sifting, granulation and tablet- 
ing. 

The mother liquor in excess of that used for the 
following batch is stored in an aluminum tank; after 
about 15 normal reactions enough mother liquor has 
collected for distillation to acetic acid. Concentrated 
solids from the still bottoms are further processed to 
produce usable grades of aspirin. 

Purity of aspirin from the still bottoms is watched 
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You Brown & Root fellers sure make the fur fly | 


Farmers and Board Chairmen, too, are 
amazed at the rapid progress of Brown 
& Root projects. But, to Brown & Root, 
fast—economical completion is good busi- 
ness... it’s why successful clients have 
continued to award repeat contracts to 
our company. 


Brown & Root is an entirety, unique in 
its field... in that we can do all of our 
work, from process engineering through 
construction. 


We take pride in our projects and a real 
delight in probing for better methods in 
engineering and construction. 


These facts, plus almost 40 years ex- 
perience in heavy construction and en- 
gineering, can be of immeasurable benefit 
to you. 

If your company contemplates new con-: 
struction or expansion ... a call will put 
Brown & Root experts at your disposal 
... no obligation, of course. 


BROWN & ROOT, Inc. 


BO xX 3 


HO U $s ON Coniteuées 


CABLE ADDRESS — BROWNBILT 


BROWN.-BILT 


Associate Companies:— BROWN ENGINEERING CORP. @ 
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BROWN & ROOT MARINE OPERATORS INC, 





Key Steps... 


Modified nutsch-type slurry 
tank receives crystalline slurry. 


After centrifuging, a rotary 
dryer removes remaining mois- 
ture from the crystalline product. 


6 Lastly, a sifter separates fine 
medium and coarse crystals for 
tableting or bulk packaging. 


Aspirin, cont... 


very closely. If the material fails to meet standard it is 
discarded. 

“Because of the highly competitive nature of this 
process, I can’t tell you how much is discarded, or 
what our yields are” says Shuessler, “but with the close 
cost-profit picture in aspirin manufacture, yields are 
good and waste is very small.” (Because of the close 
profit margin, yields of a commercial process are usually 
90% or better.) 

The entire processing operation is instrument-con- 
trolled to the point where two men per shift can 
handle all operations. An electric lift truck is used to 
handle dry solids and a vacuum-and-pressure egg is used 
to move liquid ingredients. 
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PETRO - CHEM ISO - FLOW FURNACES 


are most efficient by any comparison! 


| maximum fuel efficiency 


The generic design of ISO-FLOW heaters, including the reradiating cone, 
gives excellent heat distribution, eliminating localized overheating. 

Further, all walls are protected by tubes which create low wall temperatures. 
The walls have high insulating characteristics which create minimum 
outside shell temperatures, and, hence, extremely low radiation. With 

a radiation loss of under 2%, more heat is absorbed by the fluid being heated, 
resulting in higher efficiency for any type of Iso-Flow design. Since 
Petro-Chem has a wide variety of convection sections, all heaters can be 
designed for optimum fuel efficiency or for maximum fuel efficiency 

where the price of fuel and other economic considerations justify. 


/ 0 Ww 
Nain le Nan 
Ce 


low Pressure drop 


minimum ground space 


More than 1100 are in operation throughout the world in the 
petroleum, chemical and allied industries ... for all processes and 
for any duty, pressure, temperature and efficiency .. . and all 
Petro-Chem Iso-Flow Furnaces are pre-eminently satisfactory. 


i I 


PETRO-CHEM ISO-FLOW FURNACES 


PETRO - CHEM DEVELOPMENT cO., INCORPORATED 


} ACY AON , y 
2 EAST 42NI wEVY TORR N 
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COMPARE cleanliness of operation with hogged fuel vs. . 


Alloy Pigs From Hogged Fuel 


New electric smelting technique uses lumber mill 
wastes to control temperature, produces metals from “un- 
smeltable” ores easily and cheaply. 


Recent work by the Bureau of Mines 
may point the way to improved opera- 
tion in the production of ferroalloys 
and other electrothermal products. 

This development is the substitu- 
tion of wood waste for a good part of 
the coal, coke or charcoal normally 
used in the furnace charge as the re- 
ducing agent. In this way it is possible 
to control smelting temperatures by 
regulating charge densities. Other car- 
bonaceous materials such as corn cobs, 
nut shells, fruit pits, peat and lignite 
can also be used, and the principle is 
said to be applicable to every electric 
smelting operation. 

A patent on the process has been 
applied for by Robert T. C. Rasmus- 
sen, formerly with the bureau. It will 
be assigned to the government. 

Use of wood waste in electric smelt- 
ing is, in itself, not new. Ferrosilicon 
producers have practiced adding minor 
amounts to their furnaces to get a 
more porous charge so that gases gen- 
erated in smelting can escape freely. 
Rasmussen observed, however, that 
the use of larger proportions of wood 
waste not only gives a more porous 
charge, but also helps control the feed 
rate to the smelting zone and the 
smelting temperature. 
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>» How It Began—This idea grew out 
of work done on silicon alloys by 
the bureau’s Albany, Ore., station. 
Earlier work on a silicon-aluminum 
alloy using a single-phase bottom-elec- 
trode furnace did not prove commer- 
cially attractive. In October 1951, 
therefore, the bureau began work on 
improving the process in a three-phase 
top-electrode furnace. 

All of the bureau’s first seven runs 
failed—the furnace kept filling up with 
frozen slag from melted, but unre- 
duced, ore. In December, prior to 
starting the eighth, and last, run, 
Rasmussen decided that if slag ap- 
peared once more, he would stop 
charging to the furnace any material 
that would add to slag. 

Within 24 hours it happened, so for 
36 hours thereafter the furnace was 
charged with nothing but sawdust. As 
a result, the furnace became over- 
charged with carbon, and carbides 
formed at the electrodes—but the slag 
problem was licked. 
> Explanation—Formation of — slag 
when carbon is added in the form of 
coke or charcoal .is attributed to the 
fact that pyrophyllite, the aluminum 
silicate ore, melts at about 1,700 deg. 
C., while its reduction temperature is 


REDUCTION with charcoal. 


about 2,000 deg. C. Ore descending 
at an unchecked rate did not stay in 
the smelting zone long enough to 
heat up much above its melting point; 
part of it passed on to the hearth in 
an unreduced state. 

Wood waste or sawdust (known in 
the lumbering industry as hogged fuel) 
actually dilutes the ore in the charge, 
multiplying equivalent charge volume 
6 to 7 times. Accordingly, the rate 
at which a given weight of ore de- 
scends in the furnace is retarded, and 
a greater portion of the power input 
can be used to raise the smelting zone 
temperature above the melting point 


_ of the ore. 


Hogged. fuel also provides a porous, 
dry, top cover of unfused charge that 
permits escape of gases, condenses ris- 
ing metal vapors and provides excellent 
insulation. Other claims are: 

e Furnace operation becomes more 
uniform. 

¢ Correct smelting zone tempera- 
tures for optimum reduction and min- 
imum power and electrode consump- 
tion are attained. 

e Loss of metal vapor through 
blowing is reduced. 

¢ Carbon costs are lowered." Based 
on $1-per-ton hogged fuel, metallurgi- 
cal coke would have to sell for no more 
than $8 per ton to compete on a car- 
bon-equivalent basis. 

¢ Ores that would normally require 
sintering or other agglomeration treat- 
ment before smelting can be smelted 
directly. 

¢ The process is applicable without 
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Whatever the material to be ground, Patterson 

Pebble and Ball Mills deliver consistently profit- 

; able performance. Available for batch or con- 
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modification to both slag-forming and 
non-slag-faiming operations. 

> Commercial Prospects—In addition 
to its work on silicon alloys, the bureau 
has worked out a smelting process 
applicable to the production of ferro- 
nickel.. This process, involving selec- 
tive. reduction, incorporates the use of 
hogged fuel. M. A. Hanna is reported 
to be building one of the world’s larg- 
est smelters at Riddle, Ore., to use 
this method. The smelter will cost 
some $25 million. 

While working on ferronickel pro- 

duction, the Bureau found that too 
much hogged fuel increases smelting 
zone temperature too much, adversely 
affecting power and refractory con- 
sumption. This is also true in produc- 
tion of silicon metal, where silicon 
carbide is formed. The optimum 
amount of hogged fuel will have to be 
determined empirically in each smelt- 
ing application. 
» More To Come—There are three 
other applications of the Rasmussen 
process that should find commercial 
realization soon: Smelting of silico- 
manganese, chromite, and Scappoose 
(Ore.) iron ore. 

The bureau has produced silico- 
manganese by the new method from 
low-grade rhodonite containing 26.5 
percent Mn and 45 percent SiO,. It 
has already been tested in steel pro- 
duction, where it satisfactorily replaced 
ferromanganese and ferrosilicon. Used 
thus, 20 percent or more of the steel 
industry’s manganese requirements 
could be met with low-grade domestic 
ore. 

The government has contracted to 
buy 900,000 tons of 38-percent Cr,O, 
Montana chromite over the next eight 
years. Up to now the low chrome/ 
iron ratio and finely divided state of 
the concentrate has prevented its wide- 
spread use. The low ratio, however, 
no longer is considered a problem, and 
the Rasmussen process can handle the 
finely divided concentrate as is. 

Scappoose ore has a high water 
content and a small particle size that 
normally would require nodulizing or 
sintering before smelting. As a result, 
it is currently used only in pigments 
and gas scrubbing. But since the Ras- 
mussen method can handle unnodu- 
lized ore, saving $6 to $9 per ton in 
charge costs, some attention is being 
given to the possibility of smelting 
Scappoose ore to produce iron for use 
in foundry work. 
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NEW SYSTEM for handling dusty plastic ingredients is aimed at. . . 


Turning Out Vinyls Sans Dust 


Keeps the handling of toxic dusts restricted to a well- 
ventilated enclosure. All other dusty materials are changed to 
pastes or sealed in soluble plastic bags. 


The use of powdered lead com- 
pounds as stabilizers in the manufac- 
ture of vinyl plastics has long been a 
health problem to workers in these 
plants. 

But now Alex E. Goss, senior indus- 
trial hygiene chemist with the Con- 
necticut health department, and Ar- 
thur M. Ross, Jr., of Ross and Roberts 
Co. in Stratford, Conn., have worked 
out an effective method to control lead 
dust in the Stratford plant. 

Briefly, with the new method these 
lead compounds, as well as other pow- 
dered stabilizers, colors or pigments, 
are: (1) Transferred from their origi- 
nal containers in an exhausted en- 
closure; and (2) either processed into 
non-dusty forms; or (3) weighed into 
plastic bags and sealed before entering 
the factory proper. 

Here are the details: 

1, All transfer of dusty materials 
out of their original containers is re- 
stricted to a single exhausted enclosure 


equipped with the necessary handling 
equipment, scales, air supply for the 
respirators and other essentials. The 
old method called for all the ingredi- 
ents of the polyvinyl chloride composi- 
tion to be weighed out into open 
metal containers. Similarly, transfer of 
these powdered materials from blender 
to Banbury to mill to calender evolved 
considerable dust with each transfer 
until the point at which the materials 
left the mill. 

Broken and empty bags allowed 
even more dust to collect in the at- 
mosphere. Even with strong ventila- 
tion, a worker was compelled to wear 
a respirator for a full working day for 
adequate protection—a discomfort the 
average worker could hardly be ex- 
pected to put up with. 

2. Whenever possible, dusty mate- 
rials are processed into non-dusty 
pastes by mixing with plasticizers and 
subsequent grinding. Batches are 
made as large as practicable to mini- 
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HOW DO YOU CONTROL COMBUSTIBLE CORROSIVE DUST? 


@The Rohm and Haas Company, manufac- the 325-mesh dust for re-use in the process. 
turers of chemicals, plastics and resins, solved Both plant safety and operating efficiency 
a serious problem of this type at its Bristol have been improved as a direct result of 
(Pennsylvania) plant by relying on Dracco this installation. 
techniques and equipment. If your dust problem involves new or un- 
Dracco dust control engineers were called usual materials, rely on Dracco engineers for 
in to work with Rohm and Haas project the best in dust control. 
engineers on the problem. This cooperative 
team supplied the “Performance Proved” DRACCO CORPORATION 
answer for capturing combustible, corrosive 4040 East léth Street ° Cleveland 5, Ohio 
acrylic resin dusts. 
Dracco equipment specified for: this appli- 
cation was a custom-designed Multi-Bag 
Filter with corrosion-resistant all-aluminum 
construction. Special features incorporated 
for protection against fires or explosions 
were: rupture plates with explosion vents 
leading to plant exterior, explosion-proof 
motors, static-proof V-belts and grounding 
strips woven into the cloth filter bags. « 
This dependable Dracco system operates ~ uae & poateigrond 
continuously, recovering virtually 100% of “. : Haas installation. 


OF es 
Alusditdn.. CONVEYORS + DUST CONTROL EQUIPMENT 








CuemicaL Encingerinc—June 1953 





When you’re talking CH,.=CH,— 


IS 99% PURE 


PURE ENOUGH? 


Problem . . . To secure the high- 
est possible purity in ethylene 
production, with minimum con- 
tamination by ethane and meth- 
ane, under continuous production 
conditions. 


Approach . . . Continuous anal- 
ysis of the product stream, by 
means of differential infrared ab- 
sorption, to replace slower batch 
methods of analysis involving orsat 
techniques or mass spectrometry, 


Instrumentation . . . Baird As- 
sociates infrared-type Plant Stream 
Analyzer, for simplicity, speed, 
sensitivity, proved reliability un- 
der plant conditions, and con- 
tinuous automatic indication. 


Results ... The Plant Stream 
Analyzer in this application is cal- 
ibrated to indicate 95% ethylene 
purity at scale zero, and 100% 
at full scale. Concentration can 
be read to an accuracy of 0.1%. 
Small variations in concentration 
are revealed almost instantly, al- 
lowing process readjustment in 
ample time to prevent any signifi- 
cant loss in product quality. 


1 
' 


' 


/ 


Ife 
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PIGMENTS are first slurried in a pony 
mixér, then ground to paste. 


mize the number of weighings of pow- 
dered material. 

3. When it’s not possible to put the 
dusty material into paste form, it’s 
weighed into plastic bags which are 
hermetically sealed before they're 
brought into the factory. 

The exhausted enclosure consists of 
three sections. The first is used mostly 
for the weighing of bulk colors into 
pony mixer cans in large batches; the 
second section, where lead stabilizer is 
added, contains a ribbon-blade mixer 
large enough to hold a full drum of sta- 
bilizer, (eliminating any reweighing); 
the third section handles the addition 
of white pigments. 

The entire enclosure has a slot ex- 
haust of 3.5 in. at the floor running 
its width; it’s exhausted to an exterior 
dust collector at a high rate of ex 
change. In the first section the equip- 
ment is arranged so that the air flow 
comes over the workman’s shoulder 
and down toward the floor to move 
the dust away from his breathing zone. 
If the dust is toxic or objectionable, 
the weigher wears an air-supplied hel- 
met. The pony mixer is equipped with 
a semicircular exhaust hood so that 
any dust raised during mixing is car- 
ried off to the dust collector. 

Slurry produced in the pony mixer 
is then transferred to a three-roll paint 
mill, ground to the desired fineness, 
standardized and transferred to storage 
containers. These pastes are stable 
enough to permit indefinite storage 
without settling. They are delivered, 
accurately and neatly into plastic bags 
set on the pan of the weigh scale, by 
means of an ait<driven reciprocating 
pump with hose and hand nozzle. The 
plastic bag is then sealed and delivered 
to the Banbury mixer floor. Color 
pastes too concentrated for convenicnt 
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OM CMC) CRI CEUECLE 


TRACTABLE 


BLENDERS with ribbon blades mix the 
vinyl resins with the plasticizer. 


weighing may be diluted with resin in 
a planetary mixer and subsequently 
weighed into plastic bags in the con- 
ventional manner. 

A unique feature of the system is 
the fact that the sealed plastic bags 
(containing the color pastes, lead sta- 
bilizer pastes and white pigments) are 
dropped, as such, into the Banbury. 
The bags do not burst until they have 
fallen into the Banbury cavity, and 
eventually the bag simply dissolves in 
the mix. 

In the second section of the enclo- 
sure, where the stabilizer is added, 
ventilation is at a very high rate. After 
the ribbon-blade mixer has been 
loaded with stabilizer, the calculated 
quantity of plasticizer is metered into 
the closed mixer and the two are com- 
bined. The contents are then pumped 
into one of the two reservoirs located 
above a pair of colloid mills which 
deliver a smooth, stable and non- 
settling paste into portable drums. 
From the drum this paste is pumped 
to a plastic bag on the weigh scale in 
the same manner as the color pastes. 
This operation eliminates any neces- 
sity for dry screening of the lead sta- 
bilizer with its attendant dust clouds. 

The third section of the enclosure 
has two decks, the upper of which is 
used for storing bags of white pig- 
ments which may be used in quanti- 
ties too large to permit grinding into 
pastes. Into this upper deck project 
the mouths of two storage hoppers. 
During the loading of bags of pow- 
dered materials into these hoppers, this 
upper deck is exhausted to the dust ; 
collector and the workman wears an : Shaaiiaune ean 
air-supplied respirator. Providence Agent: Corres amd ests t 251 ani hentai age a1, 

At the lower level, a traveling scale iaigwont gown Kraft Chemical Co., sg 917 W. 18th Street, 
receives the pigment from one of the Sachin idieoe teoeite h tet a Sat tae Cy, hh City, ete, 


° . Chas S. Youer Co., 1815 Liberty Life Bidg., Charlotte, North Corolina 
hoppers into a plastic bag mounted Siegel Chemical Co., Brooklyn, N.Y. 
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ROLLER 


75 MILLION CYCLES 
No Appreciable Wear — 


HELICOID Gages. . « 
No Gears, No Teeth 


@ In a break-down test by U. S. Testing 

Co., two HELICOID Gages showed no 
appreciable wear on cam or roller after 
being pulsated 1200 times per minute for 
75 million cycles. Two stainless steel gear 
type movements, tested similarly and 
simultaneously, “‘froze’’ their gears so 
pointer would not return to zero after 
only 500,000 pulsations. 


Retain Original Accuracy 


Because of the ability of HELICOID’S 
cam and roller movement to stand up 
under unlimited pulsations, HELICOID 
Gages retain original accuracy longer, 
last longer, and cost less per gage, per 
year. Movement protects itself by re- 
leasing cam from roller at maximum dial 
graduation. Remeshing is positive, auto- 
matic, and instantaneous. No finer gages 
are made, yet you pay no more than for 
other quality gages. 


Many Sizes, Many Styles 
HELICOID Gages are made for vacuum, 
pressure, or compound service—in all 
pressure ranges. White, black, or radiant 
faces. Wall, stem, flush, and panel mount- 
ings, or flangeless cases. 
See your distributor or 
co write today for CATALOG G-2 


« 


MS HELICOID GAGE DIVISION 


4 


4, 927 Connecticut Avenue > Bridgeport 2, Connecticut 


AMERICAN CHAIN & CABLE 





HELICOID 


_ Pressure 
ae 


Vacuum 


_GAGES | 
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BANBURY receives the vinyl slurry. Bag 
holds stabilizer, fillers, pigments. 


PASTE pumped through hose, weighed 
into bags. 

Tie scheme: Latin at nad oh 

in a special holder on the scale pan. 
Flow of material from the hopper is 
regulated by a foot pedal which starts 
and stops the vibratory feeder to per- 
mit precise weighing without excessive 
dust being evolved. These bags are 
sealed within the enclosure before de- 
livery to the Banbury floor. 

To assess the degree of control ob- 
tained at the plant, Ross and Goss 
have made exhaustive physiological 
tests—including inhalation and uri- 
nary analyses. They found that under 
the new system, wearing of the respira- 
tor was necessary for only 20-30 min. 
each day instead of an entire day. 
Total inhalation of lead dust by any 
worker was well below the permissible 
level of 0.15 milligrams of lead per 
cubic meter of air per 8-hr. work pe- 
riod. 

The highest average urinary lead 
concentration recorded in the plant 
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was 0.08 milligrams per liter. The al- 
lowable concentration, here too, 
should be kept below 0.15 milligrams 
of lead per liter. 


Rohm & Haas Now Making 
Dimethyl Formamide 


Dimethyl formamide is now being | 
produced commercially by Rohm & | 
Haas Co., Philadelphia, in drum and | 


tank-car quantities. 


This solvent will dissolve synthetic | 
and natural resins, inorganic salts and | 


gases, and other chemicals, 

In particular, it is important for 
the purification of acetylene, as a sol- 
vent medium for organic reactions, as 
a solvent for acrylonitrile polymers and 
for highly selective solvent extraction 
processes. 


Rohm & Haas is developing outlets | 
for its dimethyl formamide in the | 
chemical process industries and in the | 


textile and paint industries. 


Simplot Becomes Idaho’s 
First Triple Super Maker 


First triple superphosphate ferti- 
lizer produced in Idaho is now coming 
from new installations at the Poca- 
tello, Idaho, plant of J. R. Simplot Co. 

The second of three Oliver horizon- 
tal filters has been installed. When 
the third is in place this fall, Simplot 
expects annual production to reach 
90,000 tons of triple super. 

Simplot is the first in the area to 
undertake production of concentrated 
phosphate fertilizer, despite the fact 
that Idaho has about 85 percent of 
the nation’s known phosphate re- 
serves. Other manufacturers turn out 
elemental phosphorus in electric fur- 
naces and single-strength fertilizer by 
acidulation, 

Simplot, which began operations in 
1944, will continue to produce 19 per- 
cent phosphate fertilizer, for which its 
rated annual output is 200,000 tons, 
in addition to the 45 percent phos- 
phate product. 

To ready its plant for production of 
triple superphosphate, Simplot spent 
about $850,000. New filters for phos- 
phoric acid production were installed, 
together with acidulating and concen- 
trating equipment. Existing rock 
crushing, pulverizing and storage 
equipment is being used, as are screen- 
ing and sacking facilities. 

Simplot, which furnishes Westvaco 
Chemical with raw phosphate shale 
for its electric furnace, leases the Gay 


CuemicaL Encingeerinc—June 1953 











077") TT Aathad STORIE 
ARE WORTH MEASURING © i 


with a 


LIQUIDOMETER 


@ FOR GAUGING LIQUIDS 


OF ALL KINDS 
SZ @ 100% AUTOMATIC 
@ APPROVED BY 


UNDERWRITERS” 
encore 


i) WRITE FOR com 
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THE LIQUIDOMETER CORP 


6-29 SKILLMAN AVE., LONG ISLAND CITYIN.Y 





IN WIRE-MESH PRODUCTS 


 JELLIFF*" 


For 70 years we've been weaving Wire 
Mesh, And a good ni of that time we 
have also been making things of Wire 
Mesh for people who find it is cheaper, 
easier and generally more satisfactory to 
“let Jelliff do it.” 


From big Dipping Baskets to tiny pre- 
cision filters — from fuel strainers to 
what-is-it gadgets — JELLIFF’S Custom 
Production Department turns out fabri- 
cated Wire-Mesh products at speed, price 
and precision that mean lower costs and 
a stronger competitive position for our 
many customers. 


If you buy or make wire-mesh assemblies 
as components of your own products and 
have not yet had an estimate from Jelliff, 
write today for details. No obligation, 
even if you enclose a blueprint for us to 
figure on, Address Department 15, 





= 
it 


THE Cc. 0. JELLIFF MFG. CORP. 


DIPPING BASKETS WIRE MESH PARTS 
LEKTROMESH WIRE CLOTH 
RESISTANCE WIKE STRAINERS + FILTERS 


SOUTHPORT CONNECTICUT 














Kalamazoo, 


GLAZED TILE 
| INDUSTRIAL 
\, STORAGE BINS 7 


~ - 
ae ees oe oO 


Whatever the material, it’s always in perfect, ready- 
to-use condition when stored in a Kalamazoo, 
That's because Kalamazoo double-wall construc- 
tion insulates perfectly against extreme heat and 
cold. And there's greater load bearing strength for 
holding heaviest types of materials plus appearance 
that ties in with modern industrial buildings. Get 
all the facts and you'll get Kalamazoo. Write today 
for full information. 


TILE TANK DIVISION 
624 HARRISON ST., KALAMAZOO, MICHIGAN 








EWER-NIVE 


@liita a Gel'l oli lale 


Speed deliveries—prevent leakage—save 
spillage—by using EVER-TITE Coup- 
lings. They give a quick, sealed con- 
nection that stays tight. And their dur- 
able bronze construction gives years of 
dependable service. 


There’s an EVER-TITE for every need 
—with EVER-TITE quality throughout. 
Ask your distributor now. 


EVER-TITE COUPLING CO. INC. 
254 West 54th Street, New York 19, N. Y. 


There's an 
Magri cee 
every pt 
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mine on the Fort Hall Indian reserva- 
tion. A 23-mi. spur line connects the 
mine with the two plants in Pocatello. 
This makes possible better utilization 
of the phosphate deposits since West- 
vaco can process low-grade rock in its 
electric furnace, while Simplot uses 
the high-grade material for acidulation. 


Ethyl Producing 2,4,5-T 
At Its Houston Plant 


Staking a larger claim in agricultural 
chemicals, Ethyl Corp. is now produc- 
ing the herbicide 2,4,5-T commercially 
in its Houston, Tex., plant. 

Besides 2,4,5-T, Ethyl produces 
benzene hexachloride, or BHC, and is 
currently completing a plant to make 
lindane, which is derived from BHC. 

The chemical 2,4,5-T, or 2,4,5- 
trichlorophenoxyacetic acid, is a hor- 
mone-type weed killer. It speeds the 
growth processes of plants, especially 
broad-leafed woody plants, causing 
them to die. 

Ethyl produces 2,4,5-T as the acid 
and as the butoxy-ethoxy-propanol 
ester for use in low volatile ester for- 
mulations. Ethyl! will market its prod- 
uct to compounders of agricultural 
chemicals, who formulate herbicides. 
The 2,4,5-T is used alone or with 
2,4-D. 


Chemical Industry Arises 
In Calvert City Area 


? 

Calvert City, Ky., is fast becoming 
an important chemical. center. Three 
new plants are now getting into full 
operation there. These are the $8 mil- 
lion chlorine-caustic plant of Pennsyl- 
vania Salt Manufacturing Co., the 
$10 million calcium carbide and 
acetylene generating plant of National 
Carbide Co., a division of Air Reduc- 
tion Co., and the $8 million vinyl 
chloride plant of B. F. Goodrich 
Chemical Co. 

Together with the plant of Pitts- 
burgh Metallurgical Co., second in- 
dustry in the area, and Pennsalt’s 
hydrofluoric and sulfuric acid facilities, 
the first plant in Calvert City, which 
was completed in 1949, the total of 
new industrial investment in the area 
now exceeds $30 million. About $9 
million of new construction is cur- 
rently being added to present facilities 
and further additions are contem- 
plated. 

Pennsalt’s new  chlorine-caustic 
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plant uses the new De Nora mercury 
cells, developed in Italy and licensed 
in the U. S. by Monsanto Chemical 
Co. 

The new Calvert City plant of 
Pennsalt can turn out 50 tons of 
chlorine daily, together with a pro- 
portionate amount of caustic soda and 
hydrogen. This plant includes a unit 
for producing pure anhydrous hydro- 
gen chloride gas. 

Air Reduction’s calcium carbide and 
acetylene plant, which only started op- 
erating this year, is already undergoing 
an expansion that will double its rated 
yearly capacity of 142,500 tons of 
calcium carbide. Two added furnaces 
are now under construction and are 
expected to be operating in 1954. 
Large quantities of calcium carbide 
will be shipped from Calvert City 
to the neoprene plant of Du Pont in 
Louisville, Ky., adding to output from 
Airco’s Louisville carbide plant. 

Goodrich is now producing vinyl 
chloride monomer at Calvert City. 
Its output goes by tank car to the 
Goodrich resin plants at Avon Lake, 
Ohio, and Louisville. 


Stancal Getting Another 
Giant Vacuum Flasher 


Another vacuum flasher will be 
erected by M. W. Kellogg Co. at the 
E] Segundo, Calif., refinery of Stand- 
ard Oil Co. of California. 

The unit, with a capacity of 55,000 
bbl. of reduced crude daily, equals in 
capacity a similar plant Kellogg de- 
signed and erected for Standard of 
California over a year ago at its Rich- 
mond, Calif., refinery. These vacuum 
flashers are the world’s largest. 

Part of a major refinery improve- 
ment program at El Segundo, the new 
vacuum flasher will be under construc- 


tion by July. 


Lion Oil’s Ammonia Plant 
Rising in Louisiana 

Construction is progressing on the 
$31 million chemical plant of Lion 
Oil Co. at Luling, La., and the plant 
will be in operation in the second 
quarter of 1954. 

It is designed to make 300 tons of 
anhydrous ammonia per day. It will 
convert 250 tons of this ammonia into 
550 tons of pelleted ammonium ni- 
trate. The other 50 tons of ammonia 
produced daily will be marketed. 

Nitric acid for making the ammo- 
nium nitrate will be manufactured in 
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“DAVENPORT” 


STEAM TUBE DRYING 
DAVENPORT 


De-Watering 


sses arate | 





ROTARY 


Steam Tube, 
Hot Air and 


Direct Fire 


Dryers Drying Spent Grains in Brewery Steam Tubes 


Water Tube Davenport Steam Tube Dryers have been accepted year 
after year as the most efficient and best engineered 
dryers available for dehydrating semi-solid materials. 
Lower your drying costs with a Davenport. Write for our 
complete catalog. For quick reference see “Sweet's 
1952 Processing Industries” or “Chemical Engineering 
Catalog, 1953”. 


DAVENPORT MACHINE 


AND FOUNDRY COMPANY 
DAVENPORT 7 IOWA, U. S. A. 


and Air 


Coolers 














ANTI aIVANATAI 
Packing 6. 


For over thirty-five years, custom-built types 
and styles of Durametallic Packings have been 
serving the various stuffing box requirements of 
the chemical industry. 


Durametallic Sales and Service is 
nation-wide. Submit your sealing 
problems to us for free counsel. 

DURAMETALLIC CORPORATION 


KALAMAZOO, 
MICHIGAN 





A new type 

of analysis 

cell that util- 

izes extreme- 

ly sensitive 

glass coated 

VECO THERMIS- 

TORS for analyzing 

and reference ele- 

ments. 

Unaffected by corro- 

sive gasses, liquids, 

and residues, which 
quickly throw old style 
open-wire elements out of 
calibration, these VECO 
CELLS are adaptable toa wide 
variety of uses, and combine 
simplicity of operation with a 
degree of efficiency heretofore 
unobtainable. 


THERMISTORS 


VECO THERMISTORS 


are made and stocked in a 

wide range of resistance val- 

ues - or can be produced in 

quantity to your exacting specifi- 
cations. 


Approved and accepted by 
Government Agencies. 


Victory's staff of engineers and 

physicists. are ready to recommend 

the proper VECO Thermistor for e 

vacuum manometry e oscillator stabili- 

zation e temperature measurement e flow 

measurement e temperature compensa- 

tion e surge protection e radar power meas- 

urement e volume limiting @ gas analysis - 

temperature control e time delay e voltage 

regulation, as well as for any other new or 

unusual measurement or control application. 
Write today! 
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a unit with a daily capacity of 430 
tons of acid. 

This new chemical plant will in- 
crease Lion Oil’s annual production 
of nitrogen by 90,000 tons annually. 
This is more than 50 percent. Lion 
Oil has a chemical plant at El Dorado, 
Ark., which produced 198,722 tons 
of anhydrous ammonia last year. 

Lion Oil’s new ammonia plant wil: 
bring investment in petrochemicals 
about in balance with that in its oil 
operations. In 1952 Lion Oil had 818 
producing wells with an output of 
11,192,876 million cubic feet of natu- 
ral gas and 7,713,422 bbl. of crude oil. 

The new plant at Luling is situated 
on a 1,400-acre site about 14 mi. up- 
stream from New Orleans on the west 
bank of the Mississippi. 


Chemical Industry Paces 
Expansion Boom in Dixie 

The South added an average of one 
new multi-million dollar manufactur- 
ing plant per day during 1952, among 
them many new chemical plants. 
That’s the finding of the Southern 
Association of Science and Industry, 
which has just surveyed Dixie’s grow- 
ing industry. 

Pace of growth in the South, de- 
clares President James F. Crist of 
SASI, is continuing and a greater vari- 
ety of manufacturing plants are locat- 
ing there. Crist is president of Gulf 
Power Co. and vice president of the 
Southern Co. 

Southern industry, the SASI re- 
ports, now comprises more than 
12,500 manufacturing plants employ- 
ing 50 or more workers. 

Growth of chemical industry in the 
South has been rapid. Dixie now has 
38 acid plants, 17 ammonia, 22 caustic 
soda plants, 133 manufacturers of in- 
dustrial chemicals, 23 chlorine plants, 
20 producers of sulfur and 17 produc- 
ers of salt brine. 

In addition, there are 22 asphalt 
plants, 20 makers of batteries, 208 fer- 
tilizer plants, 51 naval stores installa- 
tions, 44 paint and varnish plants, 72 
pulp and paper mills, 35 pharmaceuti- 
cal plants, 17 plastics producers and 
151 petroleum refineries. 

The South, says President Crist of 
SASI, is now a rich market for many 
industrial and chemical products. 
SASI, with headquarters in Atlanta, 
Ga., seeks to accelerate the develop- 
ment of the South’s markets. 
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SUDSING 


and good wetting at low concentration 












New Nonionie Surfactant 


If you have an operation requiring a surface active agent, but where “suds” or “foam” are a handi- 
cap, it will pay you to investigate Oronite’s new water-soluble Dispersant NI-W. It will solve this 
problem for you. 





Because NI-W is in the chemical class of alkylpheny] 
polyethoxyethanols, it is both heat and chemically stable. 950 
It is effective in hard or soft water. It is completely compat- Typical Anionic Detergent 
ible with soaps, anionic detergents and cationic germicides. - 


y 
NI-W may be compounded with phosphate or other  150|-— a 
builders and dried to give free-flowing granular products. LL 
Suitable also for making liquid detergents. NI-W is a very GE So!) si 
adaptable product for the manufacture of economical high- Fe Becervsinnee tac 
quality formulations. 

















Foam 
3 
| 
| 
































Available in inner-coated drums or tank cars for product 01 02 0.3 0.4 ‘ 


purity. Technical bulletin and sample available on request. Concentration, % 
ROSS-MILES FOAM TEST 
SOLUTION TEMPERATURE 110°F—WATER HARDNESS 300 ppm 


bd * The above chart shows, that at equal concentrations, the foam 
created by Dispersant NI-W is ony about half as high as when 
a typical anionic detergent (alky! ary! sodium sulfonate type 
containing approximately 40% active ingredient) is used. 







A partial list of Oronite products: 
Detergent Alkane, Detergent Slurry, Detergent D-40, Detergent D-60, Dispersant 
NI-O (oil-soluble emulsifier), Dispersant NI-W, Wetting Agents, Lubricating Oil 
Additives, Cresylic Acids, Gas Odorants, Sodium Sulfonates, Polybutenes, 
Naphthenic Acids, Phthalic Anhydride, Ortho-Xylene, Xylol, Aliphatic Acid, 
Hydroformer Catalyst, Dispersant FO (Domestic Fuel Oil Inhibitor) 
















“The world’s largest producer of synthetic detergent raw materials” 
ORONITE CHEMICAL COMPANY 


38 SANSOME STREET, SAN FRANCISCO 4, CALIFORNIA 
30 ROCKEFELLER PLAZA, NEW YORK 20, NEW YORK 
STANDARD OIL BLDG, LOS ANGELES 15, CALIFORNIA 
600 S$. MICHIGAN AVENUE, CHICAGO 5, ILLINOIS 
MERCANTILE SECURITIES BUILDING, DALLAS 1, TEXAS 
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This high vacuum concentrator built by Carrier . . . 


New Field for High Vacuums 


High-vacuum concentration is now being considered 
for use in heavy chemical and pulp processes. Big reason: 
Low temperatures cut down corrosion and limit scaling. 


High-vacuum concentration, until 
recently the exclusive commission of 
the fruit juice industry, is making in- 
roads into the process industries. At 
present, pharmaceutical people are 
showing the chief interest in it— 
they're using high vacuums right now 
for the concentration of antibiotics. 

However, high-vacuum concentra- 
tion may have equally important appli- 
cations in heavy chemicals and pulp; 
for example, in the concentration of 
black liquor, caustic soda, magnesium 
chloride and wet-process phosphoric 
acid. In fact, .Western Phosphate’s 
new acid plant at Garfield, Utah, will 
have a high-vacuum unit. 

High vacuums can cut costs in all 
these operations, claims Carrier Corp., 
Los Angeles, who has been doing ex- 
tensive work in the field. Since corro- 
sion rates are reduced, cheaper ma- 
terials of construction can be used, 


134 


Carrier explains. Also, because scal- 
ing difficulties are diminished, heat- 
transfer rates are increased. 

“We have concentrated caustic 
soda to a 35-percent solution,” says 
Manager E. J. Kelly of Carrier’s con- 
centrator department, “and the ma- 


_ terial of construction could have been 


mild steel.” At this concentration the 
temperature of the caustic solution is 
not in excess of 150 deg. F. 

In the concentration of magnesium 
chloride, too, materials of construc- 
tion need not be a serious problem. At 
elevated temperatures magnesium 
chloride solutions tend to break down 
and liberate corrosive HCl gas. How- 
ever, with high-vacuum concentration 
no breakdown occurs. 

How does high-vacuum concentra- 


- tion prevent corrosion? In two ways, 


says Kelly: 
© It operates at lower temperatures, 


. . operates on the falling film principle. 


and corrosion rate varies directly with 
temperature. Tests have been con- 
ducted with mild steel in a salt solu- 
tion of a given concentration and 
plots made of corrosion rates vs. tem- 
perature. Results show, by reducing 
temperatures from 60 to 20 deg. C. 
corrosion rate falls from 0.045 cm. per 
yr. to 0.010 cm. per yr. In other words, 
corrosion at 20 deg. C. is only one- 
fourth that at 60 deg. C. 

¢ It operates at reduced velocities, 
and corrosion varies directly with 
velocity. Engineers studied the effect 
of a liquor being circulated at various 
velocities in an atmosphere of air on 
iron. They discovered that corrosion 
rate can be reduced 25 percent by re- 
ducing velocity from 9 to 3 ft. per sec. 

In the Carrier process, velocity is 
low because only the force of gravity 
minus frictional resistance acts on the 
liquor to be concentrated. 
> Less Scaling—Besides economies in 
materials of construction, low-tempera- 
ture operation can reduce scale forma- 
tion. For example, some scale-forming 
calcium and sodium salts, big head- 
aches in chemical processing, have in- 
verted solubility curves. As tempera- 
ture increases, solubility decreases, and 
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VERSATILITY 


COMBINATION OF AUTOMATIC-MANUAL 
OPERATION INCREASES FLEXIBILITY 
OF ANNIN VALVES... 


To ANNIN’s powerful Domotor au- 
tomatic operation add the versatility 
of a side-mounted Handwheel. This 
combination provides the answer to 
field demands for convenient and 
positive supplementary control dur- 
ing start-up periods, or when the sys- 
tem is shut down temporarily for 
instrument repair. The Handwheel 
can act to operate the valve manually 
and provides an adjustable limit stop 
in either the opening or closing direc- 
tion. This auxiliary manual control is 
particularly advantageous in adjust- 
ing the minimum or maximum flow 
of steam to turbines, steam engines 
and other process equipment. Further 
evidence of the increased utilization, 
simplicity of design and greater econ- 
omy of ANNIN VALVES. 


Model 1560 SMW 


WRITE TODAY for illustrated bulletin showing how 
and why Annin offers the best in control valves. 


CUT 
INVENTORY 


THE ANNIN COMPANY 3500 Union Pacific Avenue 
Los Angeles 23, California 
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How do You 


p 
stuf? flowing from bins? 


THIS WAY? 


Ae 


Do it way 
with PNEUBIN 


&, 
ie 
i 4:{@) (eo): 


HYDRAULIC PUMPS & MOTORS 


Delays .. . dangers... damage and 
din .. . PneuBin does away with them 
alll Pulsating neoprene panels, mounted 
inside the walls, keep stubborn mater- 
ials flowing from any type of bin or 
hopper. They work noiselessly, by 
positive displacement . . . move the 
contents, not the bin. 


PneuBin can solve your toughest bin- 
flow problem . . . without the hazard 
of prodding from above or below, 
the damage inflicted by hammer 
blows or vibration, the fatigue caused 
by shattering noise. PneuBin's effi- 
ciency, dependability and economy, 
proved in many leading plants, will 
be a boon to yours. 


Write for “Flow Stoppage Report” 
form . . . no obligation. 


GEROTOR MAY CoRP., Baltimore 3, Md. 








Wuat'’s Happenine, cont... 


scale forms on the heat-exchange sur- 
face. As a result of pilot tests, Carrier 
has shown that downtime for scale re- 
moval can be reduced by as much as 
50 percent. 

In addition, while concentrating 
black liquor from 10 to 50 percent 
solids at 100 deg. C., Kelly found that 
operations could be sustained for 
periods of 60 or more hours with only 
a slight decrease in heat-transfer 
capacity. 

Similar experiments have been made 
with brine concentrations. Here the 
main scale-former is calcium sulfate, 
which in conventional concentration 
processes separates’ as a hard scale. 
This scale usually forms almost as 
soon as the evaporator is put into op- 
eration and continues at such a rate 
that the evaporator has to be shut 
down and the scale mechanically 
drilled out of the tubes. 

“By using high-vacuum concentra- 
tion the formation of scale can not 
only be reduced,” says Kelly, “but 
whatever scale does form, forms as a 
soft scale that is easily washed away.” 
> How It Works—The Carrier concen- 
trator is essentially a vertical falling- 
film evaporator (see cut). Liquor to 
be concentrated is pumped above the 
top tube sheet and falls in a thin film 
down the tube walls. In a typical case 
the tubes are 3 in. in diameter. Vapor 
and concentrated liquor are separated 
by a baffle arrangement. 

Heating medium is warm water at 
about 90 deg. F. This water gets its 
heat by condensing the refrigerant in 
the auxiliary refrigeration unit. After 
giving up its heat to the concentrator 
it returns to the refrigeration con- 
denser for rewarming. 

Purpose of the refrigeration unit is 
to supply chilled water, at about 37 
deg. F., to a barometric condenser 
handling the vapors from the concen- 
trator. The water is chilled by heat 
exchange with a suitable refrigerant, 
such as Freon-l1. It is recycled from 
the condenser cold well back to the 
refrigeration unit. 

Several concentrators can be hooked 
up in a conventional multipie-effect 
arrangement, with vapor from the first 
effect condensing in the second effect 
as the heating medium, and so on. 

Pressures in the range of 10 mm. 
Hg absolute are usually maintained 
with a three-stage steam-jet ejector 
backing up the barometric condenser. 
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Lower pressures may be used if neces- 
sary, requiring substitution of a brine 
or refrigerant-cooled surface condenser 
for the chilled water-cooled barometric 
condenser. 

> Howard to Carrier—While Carrier 
is the present manufacturer, it was not 
the original developer of this concen- 
trator. That credit goes to C. E. How- 
ard Corporation. Carrier bought ex- 
clusive rights to the process in 1949. 

Howard developed the process pri- 
marily for citrus application. But Car- 
rier, attempting to improve the proc- 
ess, has attacked the problem of con- 
centrating other materials. Results, 
while not spectacular, have been en- 
couraging. For instance, Carrier engi- 
neers, in conjunction with pump 
manufacturers, have perfected pump 
seals for handling corrosive liquors 
under extremely high vacuum and have 
developed pumps for handling highly 
viscous fluids. 

In addition, correlations between 
vapor velocities, evaporation rates and 
tube diameters have been made. “As a 
result,” says Kelly, “we can now vary 
tube size with operating conditions to 
give an optimum length-diameter ratio 
to allow the equipment to function on 
low temperature differences that were 
heretofore considered impossible.” 


New Xylene Plant Part of 
Expansion at Refinery 


A catalytic cracker and para-xylene 
plant will be built at the El Segundo, 
Calif., refinery of Standard Oil Co. of 
California, 

Fluor Corp. of Los Angeles will 
build the cat cracker, which will han- 
dle 40,000 bbl. per day, and also the 
para-xylene plant. Fluor will also ex- 
pand the alkylation plant and alter the 
naphtha rerun stills, 

A residuum stripper, with a capac- 
ity of 52,000 ‘bbl. per day, will be 
erected by M. W. Kellogg Co. of New 
York, while Macco Corp. of Para- 
mount, Calif., will install other facili- 
ties. 


Monsanto Steps Up Output 
Of Vinyl Butyral Plastic 


Monsanto Chemical Co. will ex- 
pand production of viay! butyral inter- 
layer by 50 percent to keep pace with 
the auto industry’s growing demand 
for laminated safety glass. 

The new expansion, according to 
Robert K. Mueller, general manager of 
Monsanto’s plastics operations at 
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“Why leading cooling “< 


coh’ d=) am aalolalthiclaatl a= as 
specify Aeromaster Fans 





1, Adapted high-speed, top-effi- 7. Aeroloid blade coating pro- 
ciency aircraft propeller design tects blades against mild acids 


2. Engineering service for special and alkalies, abrasion, all 
installations weather conditions 


3. Longer life—improved anti-flut- 8. Blade pitch easily adjustable 
ter performance to meet changing power re- 


4. Saves in power costs—requires quirements 


less horsepower 9. Specified as original equip- 


5. Blades precisely pre-balanced ment by many manufacturers 


6. Easily assembled by unskilled 10. Sales engineers available in 
labor principal cities 

Koppers Aeromaster Fans are available for diesel motors, pumping 

stations, chemical processes, air-conditioning systems—any sizable 

industrial cooling requirement. Standard models range from 5 to 

24 ft. diameters, with 4, 6, or 8 blades per fan. Capacities up to 

1,000,000 cubic feet of air per minute. Every fan is fully: guaranteed. 


Aenomastei rFANs 


Manufactured by the Metal Products Division of Koppers Co., Inc., which also 
supplies industry with Fast’s Couplings, American Hammered Industrial Piston and 











Sealing Rings, Koppers-Elex Ei Precipitators and Gas Apparatus, 
Engineered Products Sold with Service 








MAIL COUPON TODAY FOR COMPLETE INFORMATION 



























§  _ KOPPERS COMPANY, INC., Aeromaster Fons \ 
§ 236 Scott $1., Baltimore 3, Md. 

é Gentlemen: Please send me detailed information on Aeromaster Fans for : 
t 
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Porcelain Laboratory Mill Jars 


These McDanel Metal Covered Jars are unbreak- 
able in normal routine use. 
‘That means longer life. While the price is competi- 
tive with the all porcelain jars the longer service 
spells out a distinct saving. 


Porcelain Linings have straight sides and may be 
easily and thoroughly cleaned. 

Made for both Roller and Cradle type mills. The 
Roller type jars have non-slip live rubber tires, which 
are so constructed to stay in place at all times. 
Other features include live soft rubber gasket with 
close fitting cover that may be tightened by hand— 


a aoe 
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Springfield, Mass., “follows hard on 
the heels of a 20 percent increase com- 
pleted earlier this year.” Largest of 
the three suppliers of the plastic inter- 
layer, Monsanto now serves about 60 
percent of the U. S. market. 
Monsanto makes the plastic in clear 


| sheets or in the new graduated green 


tints. Sandwiched between two shects 
of glass, the clear plastic is virtually in- 
visible to the motorist. 

Working with the glass companies 


“ig ” coe to produce a windshicld that reduced 


sun glare, Monsanto developed a 
method for graduating the coloring of 
the vinyl butyral interlayer. 

The expansion at Springfield will 
give Monsanto extra capacity to meet 
| peak loads imposed from time to time 

by the automotive industry. 
| Demand for vinyl butyral in safety 
| glass is growing. Every state now re- 
| quires safety glass in auto windshields. 
And windshields are getting bigger. 
| It’s estimated cars in the future will 

; | have 50 percent more safety glass. 
McDANEL REFRACTORY PORCELAIN CO | | Advantage of the laminated safety 
C am =| sogiass lies in the adhesion of the glass 
BEAVER FALLS, PENNA | to the plastic when struck by an ob- 
ject or shattered in a collision. The 
risk of injury or death from flying splin- 
ters is materially reduced by sand- 
wiching between glass layers the vinyl 
butyral. 
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New Corrosion Testin 
Service 


Kenneth Tator Associates, Cora- 
opolis, Pa. announces the establish- 
ment of a custom corrosion testing 
service for industrial environments. 
Here, for the first time, selected in- 
dustrial exposures, under rigorous 
control, are made available to manu- 
facturers of industrial coatings and 
| other corrosion mitigating methods 
| for objective testing of their products. 

Heretofore exposures to atmos- 
pheric and marine environments have 
long been available and proven in- 
valuable to industry. However, the 
complexity and variety of industrial 
exposures have discouraged efforts for 
product testing in these atmospheres. 

A similar Kenneth Tator Associates 
service has been functioning effi- 
ciently for over four years for clients 
who are national chemical manu- 
facturers and coatings users. That 
client service now is duplicated to 
| include a custom service to the manu- 
facturers of coatings and. corrosion 


Where need develops 


F AN industry, old or new, sees the 
possible need for the kind of chemicals we produce, 
our research of generations is immediately avail- 
able. Most important, all we have learned on the 
positive side is at their disposal. 


Any questions you ask or answers we give are held 
; ta 

in confidence so you may inquire freely about any- 
thing pertaining to the chemicals we manufacture. 


OLDBURY 


ELECTRO-CHEMICAL COMPANY 
Plant and Main Office: 
NIAGARA FALLS, NEW YORK 


New York Office: 
19 RECTOR STREET, NEW YORK 6, N.Y, 
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control methods. This new custom : 

testing service uses entirely separate | CHEMISEAL 
facilities from the client service in its | 

tine oo + CONNECTIONS 

Numerous requests by suppliers for | 1 
performance information on_ their \ FOR 
products, which Kenneth Tator Asso- | Sw, CHEMICAL PIPING 
ciates has not heretofore been free | 
to divulge from their user clients, | 
has been given the credit for launch- | 
ing the new offering. 

All the new custom test stations | 
are located in the plants of large 
industrial companies. Exposures are 
made directly to plant fume environ- 
ments such as organic and mineral 
acids, ammonia, organic solvents, en- 
trainment of corrosive chemicals, high 
humidity conditions, radiant heat, | 
salt, mildew, and heavy industrial. 
Other stations are to be added as | 
demand develops. 

In operation, the new service will 
entail periodic inspections and sub- 
mission of progress reports to sub- 
scribers. This is handled by a fixed I p f | 
installation charge and a supplemen- m 0 f ant tems 
tary monthly charge; the latter is 


applicable only for the duration that on Every 


client’s desired panels remain in test. 
Products benefited by evaluation Fl Sh 

at the Kenneth Tator Associates test OW eet 

facilities are: adhesives, coatings, | 

fabrics, leather, metals, paints, paper, | 


plastics, roofing, rubber, and wood 
preservatives. 





Generators Purify Gases 
For Synthesis of Ammonia 


Two nitrogen and two hydrogen 
purification generators that can pro- 
duce enough synthesis gas for 235 tons 
of ammonia daily have been sold by | 
Air Products, Inc., of Allentown, Pa., | 
for installation on the West Coast. | 

The generators will go into the new | 
Brea, Calif., plant of Brea Chemicals, | 
Inc. The plant will use a low-tempera- | 
ture process in the purification of both | 
hydrogen and nitrogen. 

C. F, Braun & Co. of Alhambra, 

Calif., will install the generators in | 

the Brea ammonia plant. The am- | 

monia plant is next to the research | a 

laboratories of Union Oil Co., of a iB 
which Brea Chemicals is a subsidiary. 1. Sell ee eles h3 Bd 

Brea will use the output of its am- aa UNITED FLUOROGARBON: “ay 
monia plant for fertilizer. Its market- | : STATES eae DSL, 
ing area will be the southwestern | / 'CAMDEN 1 CW. LERCEY 
United States. | GASK ET a 

Air Products will deliver the four COMPANY 
generators at the Brea plant site, which | 
is about 30 mi. east of Los Angeles, | 
some time this fall. 
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DUMP IT: At left (National) molding materials ready for discharge; at right, GE’s plant. Shut-off controlled by pre-set weight. 


No Dust, No Waste, No Heavy Labor 


Chemical materials take a good idea from food-handling plants eee | 
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Tote SysTEMS 


Materials handling engineers are 
watching keenly the growing applica- 
tion in chemical process plants of a 
system for moving bulk solids which 
has already found wide acceptance in 
the food processing industry. Known 
as the Tote System, it is based on the 
use of portable bin boxes which can 
be transported from point of filling to 
point of discharge with fork-lift or 
pallet trucks,* 

Here are two typical chemical proc- 

ess installations. One was recently put 
in by General Electric at its Chemical 
Products Works, Lamp Division, in 
Cleveland; the second is in the Oden- 
ton, Maryland, plant of the National 
Plastic Products Co. GE’s is an intra- 
plant installation; the National Plas- 
tics job is an example of inter-plant 
handling of bulk materials. 
» The Old Way—GE’s problem was 
handling precipitated calcium acid 
phosphate and carbonate, and fired 
complex calcium phosphates. These 
materials (moved from step to step 
within the plant from manufacture to 
packaging) are less than 15 microns 
in particle size. 

All handling and storage used to be 
done in 4-cu.-ft. standard fiber drums. 
This system had many disadvantages: 

© Transfer of the powdered chemi- 
cals to and from process equipment 
was an unusually dusty operation. The 
dust—although not toxic—was quite 
irritating. It was also too valuable 
to be drawn out through ventilating 
systems. 

© Low capacity of the drums made 
it necessary in some cases to shovel 
into them from shallow boxes large 
enough to accept cascade discharges 
from conical blending equipment. 

e Chemical contamination was a 
problem. Introduction of residual 
rust had to be avoided. Extraneous 
material was sometimes found in the 
process equipment, introduced usually 
through the general use of the open 
drums. 

e Use of a large number of small 
containers made greater opportunities 
for errors of various sorts. 
> The New Way-—Six months ago, the 
plant completed installation of the 
Tote system (see cuts). Basically the 
system is engineered around the 
tightly-sealed, 74-cu.-ft. aluminum 
bin. This, together with bin-filling 


*It's marketed by Tote System, Inc., 
Beatrice, Nebraska. For details of how it 
works see Chem. Eng., May 1952, p. 210. 


POTTER Measures Flow within 12% 


ONTROL, 
ous RATIO C ) 
CON eeeter System, handles ratios 
at 500 to 1, or even greater. 





In the CHEMICAL 


to depend on ANTI-CORROSIVE 
for fast, dependable service on 
all types of stainless steel fas- 
tenings. Draw on our IN STOCK 
inventory of more than 7,000 
items and sizes and a produc- 
tion capacity geared to produce 
precision fastenings in large or 
small quantities, from huge 7%” 
hexagon head bolts to tiny 
3#0-80 machine screw nuts. 


Write for Catalog 53D today. 


castleton-on-hudson, n 





Wuat’s Happenin, cont. . . 


and bin-discharging apparatus, com- 
prises the Tote system. Bins are on 
4-in. legs to permit ease of handling 
with fork lift or pallet trucks; are 
carefully designed for warehousing or 
grouping with no ‘waste space. 

After installing this system GE 
found that one 74-cu.-ft. bin could 
replace up to 20 drums. 

In one instance of blending, five 
Tote bins are handled instead of 120 
fiber drums. The Tote bin in use at 
this plant is 34 x 4 x 5% ft. and is 
used for loads up to 4,400 Ib. (The 
standard-size Tote bin has an average 
loaded capacity of 3000-4000 Ib. de- 


| pending on the bulk density of the 


material handled.) GE uses the bins 
in a minimum of eight separate steps 
during processing. 


| > Cost and Savings—The entire in- 


stallation, 100 bins plus 16 tilts with 
auxiliary conveyor, chutes, steel, wir- 
ing and scales, cost $95,000. 

Besides material savings of $10,000 
a year (the extent of former dust losses 
in strongly-ventilated transfer points 
and as contaminated product), GE 
estimates that direct labor cost is cut 
$16,000. (Tote System claims that 


| a carload of Tote bins can be un- 


loaded in less than 1 man-hr. instead 


| of the 8-14 man-hr. needed to unload 


the same volume in bag shipments.) 
In addition GE hopes that the closed 
system will minimize medical prob- 
lems from airborne dust. 

> Plastics Plant—National Plastics uses 
Tote bins to bring in molding ma- 
terials and resins from its source of 


| supply. Five company-owned trucks, 
_ each handling 15 bins (1,100 cu. ft. 


of material) make the 1,500-mile 
round trip in accordance with pro- 
duction schedules. 

Switching from bags and fiber 
drums to the aluminum bins for han- 
dling molding materials, the company 
has racked up a number of benefits: 

¢ Bulk discount from the supplier 
through elimination of disposable con- 
tainers. 

© Lower handling costs. 

© Less warehouse space needed. 

© No product loss, no dust or spill: 


| age during handling. 


@ Nw product contamination. 


| P Bin for Liquids—Latest word from 


the Tote oiganization is about a new 


| modified bin for liquids. It has a 


315-gal. capacity and is said to have 


| Clear-cut advantages and economies 
| over conventional 55-gal. drums. 
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ON NATURAL GAS O.C.f CYLINDRICAL 
Plug Valves have no obstruction to 
flow, quick quarter-turn shut-off. 


This Q. C. £2 Full Round Port CYLINDRICAL PLUG 
VALVE—with all its sound, true economy features — is 
made especially for critical installations where 
uninterrupted, fast flow is a necessity. Q.C. f; Round 
Port Valves are available in sizes up to !2 iriches. 
Q.C.f Rectangular Port Valves also offer full pipe 
area. And here’s a new, added feature! Q.C.f> Valves 
are now available with TEFLON head gaskets, - 
for easier turning, greater protection against leakage IN SEWAGE PLANTS the er © Vela 
on difficult services. When next you specify, why provides knife-edge, shearing action, 
accept less—ask for O.C. f° poh Ear es 1 


CLC; NG. VALVES He 
“Y, \ = ON CHEMICALS OCF Full Pipe Aren 
i : Z pe P stops abrasion from suspensions, no 
Write for Catalogue 4-CM, American Car and Foundry PIPE pry posto contominetion of ledings. 


Co., Valve Division, 1501 E. Ferry Ave., Detroit 11, Mich. 
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VACUUM and low temperatures in desolventizer distinguish process which puts . . . 


Emphasis on the Meal 


Special low-temperature extraction process preserves 
protein structure, allows Britain to use peanut meal as base 
for Ardil, a wool-like synthetic fiber. 


Textile-hungry Britain is now suc- 
cessfully using peanut meal to make 
a protein fiber called Ardil. A continu- 
ous solvent extraction plant operated 
by British Extracting Co. in Brom- 
borough has been turning out 100 
tons per day of the meal since early 
1952. 

Imperial Chemical Industries con- 
verts the extractable protein into Ardil 
at a plant in Dunfries, Scotland. Cur- 
rently producing 10 million Ib. a year, 
the plant is expected to double its 
output before long. 
> Reverse Twist—Although the extrac- 
tion plant is not new in principle, it 
has novel features essential for Ardil 
fiber protein. Usually solvent extrac- 
tion plants are engineered to get the 


144 


highest possible yield of oil. But an 
unorthodox task faced the British de- 
signers. They had to tailor their equip- 
ment and operating conditions to as- 
sure the desired properties in the 
residual meal. 

Their outstanding problem was to 
see that the oil was extracted from the 
peanuts—“groundnuts” to the British 
—at comparatively low temperatures. 
The penalty for failure would have 
been irreversible denaturing reactions 
of the protein in the meal. Normally 
a help in the extraction of oil, these 
reactions destroy the meal’s usefulness 
in fiber manufacture. 

About 80 percent of the oil is re- 
moved from the nuts by low-pressure 
continuous screw pressing. Skillful 


precooking renders cell walls more per- 
meable without harming the protein. 
The type of screw press used does not 
generate high temperatures in the 
meal. 
Next, breaker rolls reduce the meal, 
then flaking rolls blend it to a thin 
membrane which can be easily pene- 
trated by the hexane solvent used for 
the extraction. 

>» At Ambient Temperature—The nor- 
mal extraction plant operates at tem- 
peratures between 40 deg. C. and the 
boiling point of the particular solvent 
used. But the extractor at Brombor- 
ough has been made to do its work at 
ambient temperature. 

The extractor is of the Bollman 
type (Chem. Eng., Jan. 1951, p. 129) 
which is essentially a large bucket 
elevator within a gas-tight housing. 


- Though its dimensions are approxi- 


mafely 11 by 9 by 53 ft.shigh, only 
1 hp. is consumed in operating th 
unit. 

An automatic feeder delivers meal 
to the buckets. Solvent sprays inte 
each bucket near the top of the casing 
on each side. Initially, the solvent 
washes most of the oil out of the 
meal in parallel flow. A final washing 
in counterflow removes the remaining 
traces of oil. 

Clean solvent is used on the coun- 
tercurrent side of the extractor. The 
buckets are flooded in tum and the 
solvent drains through a gauze filter 
in the bottom of each to the bucket 
beneath. The weak miscella from this 
part of the process collects in a com- 
partment at the foot of the extractor. 
After being pumped through a filter 
it is used for initial washing of the 
fresh meal in the descending buckets. 
The resulting oil-saturated solvent 
known as full miscella is collected in 
another compartment and drawn off 
for distillation. 

As each bucket completes a ful 
circuit it is automatically inverted and 
discharges the meal to a small hopper. 
The full cycle for one bucket usually 
takes a little over 2 hr. 
> Vacuum Desolventizers—Meal leaves 
the vapor-tight casing and goes tc the 
desolventizers. Here again, need to 
preserve the proper protein structure 
limits the allowable rise in tempera- 
ture. 

Typical temperatures for desolven- 
tizing meal are about 100 to 110 deg. 
C, and pressure is usually atmospheric. 
At Bromborough, this step is carried 
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Double wall sheathing 


in Fluor Counterflo Cooling Towers 
adds protection 
and lasting good looks 


Double wall construction provided on Fluor 
induced-draft cooling towers has a double 
meaning — protection and beauty. The outer 
wall consists of a double row of vertical Red- 
wood battens which are located four inches out 
beyond the inner wall. This protective casing is 
neat, symmetrical, eye appealing and greatly 
enhances the beauty of a cooling tower. It 
weathers uniformly. Unsightly stains and blem- 
ishes that mar a cooling tower’s appearance are 
impossible. The equally spaced rows of battens 
also permit air circulation around walls to pre- 
vent dry rot, algae growth and other blights 
that attack unventilated cooling tower walls. 


The inner wall is constructed from | x 6 full Z 
lock-joint, select “heart” Redwood. Both walls 
are factory fabricated into panels for easy erec- 
tion. Sheathing is not nailed to outer posts but 
is bolted through the main tower columns. 
There is absolutely no structural load borne by 
tower walls, another factor which adds length 
to the life of a Fluor Cooling Tower. The neat, 
streamlined appearance of a Fluor Cooling 
Tower blends well with today’s modern indus- 
trial plant equipment. Contact your nearest 
Fluor representative, or write for details 














INNER WALI 


«< Top view of double wall. The uni- 
form spacing of vertical battens is not 
for the sake of appearance alone. Air 
is permitted to circulate between the 
aerators to prevent dry rot and living 
organisms from attacking tower walls. 
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THE FLUOR CORPORATION, LTO. Foto sma 
LOS ANGELES 22, CALIFORNIA gosrer 


PITTSAURGH 
FOREIGN FACT E+Ft OA - PARIS 
GAN FRANCISCO 


FLYVUOR OF CANAOA+TORONTO HOUSTON. 
FLUOR INTERNATIONAL + BOFIRUT BIRMINGHAM 
MEAD WHIGHTEON+ LONDON TULSA 
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cust, EFFICIENTLY 
Fumes §| CONTROLLED BY 


oreo} MULTI-WASH 


CLAUDE 8. SCHNEIBLE COMPANY 
P.O. Bex 81, North End Station 
Detroit 2, Michigan 
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COLORADO IRON WORKS CO. 


1624 17th Street e Denver 2, Colo. 
AKINS CLASSIFIERS © SKINNER ROASTERS © LOWDEN DRYERS 


Sales Agents and Licensed Manufacturers in Foreign Countries 
A SUBSIDIARY OF THE MINE & SMELTER SUPPLY CO. 


ROASTERS | 
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| out below 60 deg. C. and at a vacuum 


above 10 in. 
Six horizontal steam-jacketed tubes 
in a vertical bank make up the lower 


| section of the unit. Extracted meal 
| comes into the top tube through a 
| rotary sealing valve from a small buf- 
| fer bin. A similar r»*ary valve is fitted 
| at the outlet from the bottom tube. 
| Stirrers move the meal along each tube 
| in turn, freeing the vapors, which pass 
_ on to condensers. At each shaft end 
| are lantern glands to insure proper 


| seals. 


Conveyors take the dried meal to 


| another building where it is cooled 
| and screened. Larger fragments are 
_ ground to a size acceptable for Ardil 
| production. 


This new fiber source is a welcome 


_ addition to the U. K. textile supply, 
_ which has fallen off considerably since 
| the war while consumption has been 
| rising. ICI has also been investigating 


ways and means of marketing Ardil in 
the U.S. 
> U.S. Counterpart—The nearest this 


| country comes to the wool-like Ardil 
| fiber is Vicara (Chem. Eng., April 
| 1952, p. 224) produced by Virginia- 
| Carolina Chemical Corp. Total ca- 


pacity of the company’s three plants 
is placed at 12 mililon Ib. a year. The 


| U.S. process uses zein (a byproduct 


of our corn starch industry) as a raw 


| material. 


Ammonia Plant Gets New 
Welded Scrubbing Towers 


Four new water ‘scrubbing towers 
have been installed in the purification 
area of the Hopewell, Va., plant of 
Allied’s Nitrogen Division. 

The new towers are of all-steel 
welded construction. Each is 85 ft: 


| high, 6 ft. in diameter, and about 70 


tons in weight when empty and 90 


| tons when filled with aluminum rings. 


The towers are used to remove car- 
bon dioxide from the gas used for 
making ammonia. Gas laden with car- 
bon dioxide is forced through water, 
and the water absorbs the carbon di- 
oxide. The rings serve to disperse the 


| water as it falls and thus expose more 
| of it to the gas. 


It took three flat cars in tandem to 
carry each tower to Hopewell. And 
installation of each tower by Nitrogen 
Division crews required about nine 
days. 

When the old scrubbers were in- 
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stalled, as original equipment at the 
plant, they were among the heaviest 
riveted vessels made. In service since 


1928, they are now replaced by the 


new welded towers. 


Monosodium Glutamate Made 


From Molasses Residue 


Monsodium glutamate will be pro- | 
duced from sugar beet residues at a | 
$25 million plant to be built at Johns- | 
town, Colo., by the Great Western | 


Sugar Co. 
President Frank A. Kemp says 


Great Western is “convinced by 20 | 
years of research that it will be profit- | 
able for us and will play an important | 
role in the expanding economy of the | 


Rocky Mountain states”. 


The plant will be next to Great | 
Western’s molasses refinery at John- | 


town, and will get its raw material for 


glutamate manufacture from the mo- 


lasses refinery. 

“Our source of monosodium gluta- 
mate will be certain residual liquids 
which are byproducts of the sugar ex- 
tracting processes,” says Kemp. 


At present, other manufacturers are | 


extracting monosodium glutamate 
from wheat gluten and corn gluten. 


The new plant will produce a mo- | 
lasses-type livestock feed as a byprod- || 
uct. It will contain a high concentra- | 


tion of essential nutrients. 


Great Western first produced mono- | 
sodium glutamate from molasses resi- | 
due in a pilot plant at Longmont, | 
Colo., in 1943. This pilot plant was | 
expanded in 1945. A semi-commercial | 
plant has been operating successfully | 
at Great Western’s Loveland, Colo., | 


plant since 1950. 


The new plant at Johnstown will be | 


ready to run in November 1954. It 
will employ 135. Great Western won’t 


estimate production “until actual oper- | 


ation begins.” 


Extractive Distillation 


Gives High Benzene Recovery | 


Atlas Processing Co. is efficiently 
producing high-purity benzene at its 
Shreveport, La., aromatics recovery 
plant. This was the first plant using 


the extractive distillation process of | 
Shell Development Co. to be built | 


and operated in the U. S. since the 
end of World War II. 

Benzene recovery of more than 98 
percent has been demonstrated since 
the plant went on stream late last year. 
The extractive distillation and solvent 
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YOUR BIG NEWS Ik 
PIGMENTS. WILLIAMS 


NEW KROWA RED! 





Cent 


Gives you far brighter mass color, 
much cleaner tint, is more easily 
dispersed than any red iron oxide 
pigment yet produced! 





W USE A LOW COST IRON 


MEANS THAT YOU CAN NO 
OXIDE PIGMENT FOR WORK 
KROMA RED 


LIANT 
WHERE MORE BRILL applications: 


COLORS ARE REQUIRED mats Toy and furniture enamels 
R House and barn paints 

LIGHT RED TO DEEP MA Floor enamels 

Resin and latex emulsion 

cal and Physical Properties paints 
2 Automotive finishes 

ce Camouflage (high infrared 

reflectance) 

Rubber products 

Plastics 

Textile finishes 

Floor coverings 

Building materials 

Cement products 

Leather finishes 

Paper 


++ and many other uses, 








Chemi 

















MICRON 
SIZE 


Microns 


IT’S A 


— 
SPanNSy 
MOnane 


CHEMICAL 
ANALYSIS 


44.69 


ag 


A PURE HIGH GRADE COLLOIDAL KAOLINITIC KAOLIN 


(CONTAINS ABSOLUTELY “| Large Tonnage Used Since 1939 By Big Industries 


Write for samples and prices of this high grade colloidal pigment 
made available by nature 


© PROMPT SERVICE 
@ HAND SELECTED 
CRUDE 


@ AIRFLOATED BULK 
or BAGGED 





THE THOMAS ALABAMA 
KOALIN CO. 
2412 KEN OAK ROAD 
BALTIMORE 9, MARYLAND 


ALABAMA'S FINEST 











FOR BLENDING LIQUIDS 
You can’t beat the accuracy of a.. 


AUTOMATIC 
‘BLENDER! 


*THE BLENDER THAT USES 
XACTO—the world's mos? 


widely used meters! 


Actual operating records 
prove that use of the Bow- 
ser Automatic Blender re- 
sults in constant formula 
accuracy to 1/10 of 1%. 


if you blend or mix two or 

more liquids, chances are the Bowser 

engineer in your vicinity can show you how to increase produc- 

tion, cut costs and assure product uniformity. Call him TODAY! 
Write for the new folder on Automatic Blending Systems 


Wn BOWSER, INC., 1375 CREIGHTON AVE., FORT WAYNE 2, IND. 
BOAR p : : 


a? 
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stripping sections have shown benzene 
recovery efficiency as high as 99.9 per- 
cent, 

The product benzene possesses high 
purity. It has an ASTM solidification 
point of 5.42 deg. C., compared with 
5.53 deg. C. for pure benzene. 

Moreover, the benzene does not 
have to be treated when processing 
the raw naphtha charge, which con- 
sists of natural gasoline of about 10 
lb. RVP. In fact, the solvent carry- 
over into the final benzene product is 
so low that it doesn’t have to be re- 
moved for the benzene to meet 
nitration-grade specifications. 

Economy of the process is enhanced 
by the low rate of solvent losses. These 
amount to about 0.018 tb. per bbl. of 
finished benzene. 

The Shreveport plant has a charge 
capacity of 15,000 bbl. per day. 


Device Records Changes 
In Atmospheric Fluorides 


Accurate and continuous tracking of 
atmospheric fluorides is possible with 
a new device developed at Stanford 
Research Institute. 

It accurately detects hydrogen fluo- 
ride and continuously measures parts 
per billion of gas in the atmosphere. 

Detection is made on a roll of filter 
paper impregnated with a fluorescent 
metal salt. Contact with the slightest 
trace of HF gas diminishes the fluores- 
cence. 

As the tape slowly unwinds from 
one spool to another, only part of the 
moving surface is exposed to the at- 
mosphere. Variations in fluorescence 
are measured photoelectrically, and re- 
sults are graphed on a continuous re- 
corder. The SRI instrument is de- 
signed to record fluctuations over 
several days. It can be left unattended 
in the field. 

Present sampling methods accumu- 
late the gases from the air for several 
hours and measure the average inten- 
sity. Thus extreme highs or lows of 
concentration pass unmarked. 

Certain emissions from manufactur- 
ing plants may raise the atmospheric 
fluoride concentration to a high level. 
And it takes only several parts per bil- 
lion to damage vegetation. 

Dr. Saul W. Chaikin of Stanford 
Research Institute developed the re- 
coder, Four industrial companies 
helped to support the work, which 
took a year. 
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On business 
stationery, 
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write for: 


BULLETIN ¥-837 
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GLASS PIPING is used to recover hydrochloric acid in one of the plant’s new units. 


| RUBBER MILL, one of several installed as part of the Waterford expansion. 


i 
; 


GE Expands Silicone Plant 


Faced with an expected tenfold in- 
crease in demand for silicone products 
by 1960, GE has sunk $5 million into 
| expanding its Waterford, N, Y. plant. 

Silicone Products department's gen- 
cral manager, Charles E. Reed, says 
that the expansion will help the com- 
| pany relieve current shortages of its 
present line of silicones—and look 
into new products as well. 

Keeping an eye on the terrific de- 
mand for things like silicone rubber 
(tripled in the last two years), the 





company is already planning further 


expansions of the six-year old Water- 
ford plant. 

GE makes the versatile sand deriva- 
tives in a variety of physical form 
from volatile liquids to heat-resistant 
solids. Among the products produced 
are silicone rubber gums and com- 
pounds, fluids for automotive and fur- 
niture polishes and mold releases, res- 
ins for electrical insulation and paint, 
anti-foams for liquid systems, and 
water repellents for such widely differ- 
ing materials as masonry and textiles 
to name just two. 
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Duet Connection on 
Side leaves ends 
free for access! 


one of 
many 

plus 
features 

in these... 


3 L L j OT T forced ventilated 


squirrel -cage 


No need to disconnect and remove the 
ventilation duct to get at the bearings and 


remove brackets of this motor. 


This squirrel-cage induction motor is rated 
300 hp, 500 rpm, 3 phase, 50 cycle, 2300 
volts and 50°C rise. It is one of a group 
for a specialized application, and typifies 
the facility with which the welded steel 
enclosure design of large Elliott motors 
lends itself to easy modification for spe- 


cific conditions. Duct opening on the side 


MOTORS Ane 
GAMER ATORS 


MOTORS 


takes incoming air, and on the opposite 
side a similar opening covered with a 
plate can be used for emergency ventila- 
tion should the forced ventilating system 
be inoperative. Installed at high altitude, 
corona effect at rated voltage is neutral- 


ized by special insulation. 


For details on these and other Elliott 
motors, contact your local Elliott repre- 
serttative or write Elliott Company, Ridg- 


way Division, Ridgway, Pa. 


ELLIOTT Company 





RIDGWAY DIVISION 


R3-9 
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One of many filter 
presses for clarifying 
end for recovery, 
washing ond partial 
drying of filter cake 
in fine chemical man- 
vfacture. 


VERSATILE ¢ EFFICIENT 


se WIDELY APPLICABLE 


T. SHRIVER & CO., 


e Economical in first cost and in operation. 


+ Applicable for almost any filterable 
material. 


@ Capable of recovering solids, clarifying, 
washing, extracting, thickening, melting, 
redissolving—any or all in one equipment. 

@ Operate at any pressure or temperature, 
in any capacity. 


In¢. 802 Hamilton St. - Harrison, N. J. 


Diaphragm Pumps 











EPPENBACH 
EQUIPMENT 


MIXING AND | 
HOMOGENIZING EQUIPMENT 
FOR VACUUM OR 
PRESSURE OPERATION 
WITH THE 


EPPENBACH 
“AGI MIXER" 


Afferding advantages of 
peddle mixing and high 
speed homogenizing in one 


The “Agi” et produces uniform, finely 


@ fraction of the time 





ADMIRAL TOOL e DIE CO.,- INC. 


45-10 VERNON BLVD., LONG ISLAND CITY I, NEW YORK 


MANUFACTURED 
IN ANY STYLE 
OR SIZE 
TO FIT YOUR 
REQUIREMENTS 
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| Automatic Plant Will Make 
| Catalyst for Cracking 


| Production of synthetic petroleum 
| cracking catalyst is just getting under 
| way at the new $7 million plant of 
| Davison Chemical Corp. at Lake 
Peco La., dedicated recently by 

Governor Robert F. Kennon of Loui- 
| siana. 

The plant will manufacture 45 mil- 
lion pounds per year of petroleum 
cracking catalyst, enough to process 
more than 200 million barrels of pe- 
troleum. 

Davison’s new Lake Charles plant 
exemplifies the trend toward auto- 
matic operation. It will run 24 hr. a 
day, seven days a week, and will re- 
quire only nine men per shift, sta- 
tioned at five large instrument panels, 
to control the entire manufacturing 
process. Their job will be mainly to 
keep check on the smooth functioning 
of the process, as revealed by instru- 
ments on the panels. 

Other employees are needed for 
maintenance, quality test and control, 
material handling, and office and cleri- 
cal work. The payroll, exclusive of 
executives, will total about 160. 

Davison in 1942 pioncered large- 
scale manufacture of fluid synthetic 
petroleum cracking catalyst at its Cur- 
tis Bay plant in Baltimore. These 
facilities were later expanded and an- 
other plant acquired in Cincinnati. 
With the opening of the Lake Charles 
plant, Davison’s total production ca- 
pacity for this product will exceed that 
of all the rest of the industry. 

With the opening of the Lake 
Charles plant, Davison will become 
for the first time a producer of sodium 
silicate. Output capacity for sodium 
silicate, used in the manufacture of 
catalyst, will be 600,000 Ib. a day. 
It will be made by a new process de- 
veloped by Cowles Chemical Co, of 
Cleveland. The process is designed 
for efficient manufacturing and a prod- 
uct of improved purity. 

When Chester F. Hockley, now 
chairman of the board, took over di- 
rection of the old Davison Chemical 
| Co. in 1933 the company, principally 
engaged in fertilizer manufacture, was 
| in receivership. Instead of liquidating 
it, Hockley reorganized it, starting di- 
versification into industrial chemicals. 

Since the reorganization, sales have 
increased from $7 million to $50 mil- 
lion a year. The new Lake Charles 
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plant, according to President R. L. 
Hockley, is part of a current expan- 
sion that will cost more than $25 
million, 


New Furnaces Will Double 
Capacity of Carbide Plant 


Calcium carbide and acetylene gen- 
erated from it are now being produced 
in the new Calvert City, Ky., plant of 
National Carbide Co., a division of 
Air Reduction Co. Pipeline deliveries 
of acetylene are going to the neighbor- 
ing plant of B. F. Goodrich Chemical 
Co. Initial product of this new Good- 
rich plant will be vinyl chloride 
monomer. 

Mounting demand of the chemical 
industry for acetylene from calcium 
carbide led to the decision to double 
the original rated capacity of 142,500 
tons of calcium carbide per year. 

Construction of two additional fur- 
naces has begun. This added capacity 
will be ready early in 1954. 

Total cost of the plant, including 
the acetylene generating plant and re- 
lated facilities, will exceed $17 mil- 
lion. 

Electricity required to run the ex- 
panded plant will amount to 120,000 
kw.—enough to meet the normal 
power requirements of cities the size 
of Columbus, Ohio, or San Antonio, 
Tex. 

When the expansion of the plant is 
completed, calcium carbide will be 
shipped from Calvert City to Louis- 
ville, Ky., to supply acetylene to the 
neoprene plant of Du Pont. These 
shipments will supplement production 
at National Carbide’s Louisville car- 
bide plant. 

The Calvert City plant site tract has 
been increased from 1,300 to 1,500 
acres. Purpose of this tract is to make 
plant sites available to other chemical 
manufacturers who want to get acety- 
lene via pipeline. The Goodrich plant 
is located on a site acquired from Air 
Reduction. 


New Polyvinyl Chloride 
Producer for Ashtabula 


Plans for expansion in chemicals, 
foam rubber and plastics have been 
approved by the board of directors of 
General Tire & Rubber Co. To get 
funds for the expansion, General will 
sell its stock in Mansfield Tire & Rub- 
ber Co. 

A chemical plant will be built near 
Ashtabula, Ohio, at a cost of about $6 
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Write for NOZZLE CATALOG to 


SPRAY ENGINEERING CO. 


115 CENTRAL STREET + SOMERVILLE 45, MASS. 





high-precision thermistors 
by BENDIX-FRIEZ 


As témperature measuring elements and 
liquid level sensors, these temperature 
responsive resistors are the best you can buy. 
In standard or special types, their high-pre- 
cision manufacture makes them precisely 
right for your job when it comes to resistance 
values, size, temperature coefficient, mount- 
ings and quality. Ask us about applications. 


STANDARD TYPES FOR IMMEDIATE DELIVERY 





Size (inches) @ +30°C. @ 0°C. @ —3H°C. 





Used in this typical application 


140 x .75 45.0 ohms 86 ohms 194 ohms 





for sensing the temperature of 
_ hydraulic oil. 


040x1.5 12,2500hms 26,200 ohms 65,340 ohms 





018x1.5  35,0000hms 82,290 0hms 229,600 ohms 








Write for details, 


FRIEZ INSTRUMENT DIVISION of .., 
1418 Taylor Avenue, BALTIMORE 4, MARYLAND 


Sales: Bendix International Division 
72 Fitth Avenue, New York 11, N. Y. 








| Wuat’s Haprenine, cont... 


| million, according to President W. 
| O'Neil. It will include a pilot plant 
| and a commercial polyvinyl chloride 
| resin plant. 
In addition, General will broaden 

| its foam rubber operations, now at 

Logansport, Ind. The foam rubber 
| operation is expected to be in full pro- 
| duction by midsummer. 
| A tigid plastics division will be 
| opened at Marion, Ind., where retool- 
_ ing has already started. First ship- 

ments of plastic products to be manu- 
| factured have already been completed 
| through pilot-plant operations at Gen- 
| eral Tire’s Wabash and Logansport 
_ plants. 


Get the most out of your Sprayin ipment with mini ne 
aon oe power 


Use Yarway Nozzles. No internal vanes or other restrictions to clog or 
hinder flow. Twp types—Yarway Involute-type ucing a fine hollow 
spray with minimum energy loss, and Yarway Fan-type producing a flat 
fan-shaped spray with time-saving slicing action for cleaning. 


hea ae of standard sizes and capacities. Cast or machined from solid 


Thousands in use. Write for Bulletin N-617. 


SPRAY NOZZLES 


YARNALL-WARING COMPANY 
137 Mermaid Avenve, Philedelphio 18, Po. 


_ Spencer Seeks Engineers 
|For Polyethylene Plant 


Spencer Chemical Co. will produce 
about 45 million pounds per year of 
| polyethylene in a new $22 million 
| plant to be built on a 400-acre site at 

Orange, Tex. 
| Polyethylene will be made by the 
| process of Imperial Chemical Indus- 
| tries, Ltd., which Spencer will be li- 
censed to use. Ethylene will come 
from Gulf Oil Corp. 

When the plant starts operating in 
the spring of 1955, it will employ 
about 250 workers. Spencer will re- 
cruit chemical engineers and other 
technica] men for top production and 
management jobs. 





Cryolite: First recovery plant of its 
type is just getting into full opera- 
tion at Longview, Wash., where 
Reynolds Metals Co. now recovers 
cryolite. 





Stainless Steel Set Screws of all 
types, in all standard sizes, lengths, 
and points, in stock, ready for im- 
mediate shipment to you. What do 
you need? Socket Set? Slotted or 
Square Head Set? We have them. 
We can fill rush orders for them— 
and for Socket Head Cap Screws, 
Flat Head Socket Caps, and many 
other stainless fasteners. Specials 
made promptly. 


Find out how many of your needs we can satisfy. 
Write, on your letterhead, for our new, 96-page catalog No. 53-A 


ZN a 








Caprolactam: Mathieson Chemical 
Corp. will build a plant at Morgan- 
town, W. Va., to produce caprolac- 
tam. It will be used as a raw mate- 
rial by American Enka Corp. in the 
production of nylon fiber. American 
Enka has been licensed by Du Pont 
to produce nylon in the U.S. Ina 
plant at Emmen, Holland, a foreign 
affiliate of American Enka has been 
making nylon from caprolactam. 


Pickle Liquor: A new European proc- 
ess now being adapted by Blaw- 
Knox Co. of. Pittsburgh, Pa., recov- 
ers waste pickle liquor in steel plants. 
The entire sulfate content of the 
waste pickle liquor is recovered as 
sulfuric acid that can be used again. 
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CONVENTION CALENDAR 


American Leather Chemists Association, |: How Con Pangbor a Dust 


annual meeting, Netherland Plaza Hotel, 
Cincinnati, June 7-10. 


Manufacturing Chemists’ Association, Contra! Save You Money ? 


joint meeting with SOCMA, Greenbrier 
Hotel, White Sulphur Springs, W. Va., 
June 11-13. Here’s how these firms saved with Pangborn: 


Synthetic Organic Chemical Manufacturers 
Association, joint meeting with MCA, 
Greenbrier Hotel, White Sulphur 
Springs, W. Va., June 11-13. 





American Plant Food Council, annual | National Aluminate Co., Chicago, Ill., 
meeting, The Homestead, Hot Springs, uses seven Pangborn Dust Collectors 
Va., June 11-14. to trap valuable chemical dusts at 

National Fertilizer Association, annual | pe Sethe apes cn be asi 
meeting, Greenbrier Hotel, White Sul- | caviegs “have atrendy. pold fer the 
phur Springs, W. Va., June 15-17. Pisin Bold a 


American Society for Testing Materials, 
annual meeting, Chalfonte-Haddon Hall, 
Atlantic City, June 29-July 3. 
American Pharmaceutical Association, Salt | | es tie onth 
Lake City, August 16-22. | <a as Oam 
Hamilton cuts 


aintenance $10 


American Chemical Society, fall meeting, 
Conrad Hilton Hotel, Chicago, Septem- se z 
ber 6-11. ce i4 : Hamilton Rubber Co., Trenton, WN. J.,. 
American Institute of Chemical Engineers, : “ 4 ~ salons 
i ite Oo mical FE; ‘ % prove employee mornte reduce plant 
Fairmont and Mark Hopkins Hotels, : ’ i ay ee call 
San Francisco, September 13-16. > Tee 
more—savings in maintenance, house- 
National Petroleum Association, annual | keeping, end mochine repels give 
meeting, Traymore Hotel, Atlantic City, | Hamilton @ bonus of $100 @ month! 
September 16-18. 


American Association of Textile Chemists ees ae ‘ j 
& Colorists, annual meeting, Conrad | HE case histories above tell conditions or community relations 


a Hotel, Chicago, September | our story. Whether you want .. . whether your needs are big or 
. to increase profits by reclaiming small, Pangborn will solve your 


American Coke & Coal Chemicals Insti- valuable dust or cutting mainte- dust problem. For information on 
tute, annual meeting, Greenbrier Hotel, heth ‘ omer he 
White Sulphur Springs, W. Va., Octo- mance costs... whether you’re how Pangborncan save you mon- 
ber 12-13. | imterested in improving working ey, mail the coupon below now! 
| 
Salesmen’s Association of the American Look to Pangborn for the latest developments in 
Chemical Industry, chemical sales clinic, Dust Control and Blast Cleaning equipment 
Commodore Hotel, New York, October | 
19-20. 


National Paint, — & ia uer As | b0 r “a 
don Hall, "Atlantic City, October and a DUST 
as CONTROL 
ates toner hen i | STOPS THE DUST HOG from stealing profits 


Chemical Engineers, annual meeting, | 


Belmont Plaza Hotel, New York, Octo- | 
ber 27, | PANGBORN CORPORATION, 


j ate ee : MAIL THIS 2600 Pangborn Bivd., Hagerstown, Md. 

merican Petroleum Institute, annual | Gentlemen: 

hg ae Chicues ge oe he —— TODAY Please send me Bulletin 909A without obligation. 
se, ‘or more 


942. information on 


American Institute of Chemical Engineers, Pangbern 
annual meeting, Jefferson Hotel, St. 
Louis, Mo., December 13-16. Dust Control. 
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Pro: Holland Evaporator 


Sir: 

Your April issue of Chemical En- 
gineering is a most outstanding piece 
of work, 

The report on Evaporation by E. E. 
Lindley described all the types of 
evaporators used in general practice, 
but I found that he had entirely over- 
looked the Holland evaporator ini- 
tially described in your magazine in 
1998) vo 

A. A. HoLianp 
Consulting Engineer 
Pensacola, Fla. 


> The initial Holland evaporator (see cut) 
was described fully in our January 1951 
issue (p. 106-107). 

This evaporator was designed by Consul- 
tant Holland to overcome the problems of 
dehydrating Glaubers salt at the Saskatche- 
wan government’s plant at Chaplin. It has 
since been modified and improved and now 
shows considerable promise of much wider 
application in the chemical process indus- 
tries. —Ep. 


300,000 Tons from Mexico 


Sir: 

I have carefully read your article on 
the Pan American Sulphur Co. on 
p- 128 of your January issue. The arti- 
cle is interesting but possibly some- 
what optimistic. 

As you indicate, Pan American will 
probably become a leading’ producer 
in Mexico. Pan American, however, is 
not the first Frasch sulphur plant to 
be built outside the United States be- 
cause Mexican Gulf, perhaps fifteen 
miles away from Pan American’s con- 


156 


cessions, is scheduled to complete its 
plant by February or March of 1953. 

You may be interested to know that 
I rate Mexico as second to the United 
States in sulphur production within 
two to three years. 

Seymour ScHWARTZ 

S. Schwartz & Associates 
Consulting Engineers 
New York 6, N. Y. 


t 


‘> Consultant Schwartz, a specialist on the 
sulphur industry and its processes, estimates 
that three big Mexican plants—Pan Ameri- 
can, Mexican Gulf and Pemex—will be 
able to turn out some 300,000 tons of sul- 
phur annually by 1955.—Ep. 


Pro: The Right Job 
Sir: 

I would appreciate two reprints of 
your fine article “Are You in the 
Right Job?” published in your Novem- 
ber issue (p. 290). 

I would like to place these in a 
file for my two children—now two 
and four years old—to be given ther 
on entering high school and again on 
entering college. 

C. W. Curr 
Project Engineer 
Vitro Corp. 
New York 7, N. Y. 
» Says Editor Reeves, author of the article 
in our You & Your Job department: “. . . 


just about the nicest compliment that ever 
came my way.”—Ep. 


Pro & Con: Science Policy 


Sir: 
I read your April editorial “How 
Can We Achieve a National Science 


Policy?” with deep interest. It touches 
upon one of the most important prob- 
lems facing us today. 

With the vast sums being spent 
for pure and applied research by our 
government and with these appro- 
priations being parcelled out through 
hundreds of bureaus, divisions and 
agencies, there is no place where any 
coordination, review, analysis or evalu- 
ation of results takes place. Each 
agency is a “law unto itself.” Nor is 
there any opportunity to coordinate 
government-supported research (both 
pure and applied) with that being 
conducted by our industries, colleges, 
universities and scientific institutions. 

You point to the alarming amount 
of government-supported applied re- 
search and development that tends to 
crowd out basic research in our non- 
profit institutions, You mention the 
danger of pure research men being 
induced to leave our institutions for 
careers in “military or other govern- 
ment laboratories.” 

These tendencies need constant 
criticism to bring them forcibly to 
public attention. To this end a forum 
such as that proposed by Rep. Hin- 
shaw in H. J. Res. 166, similar to the 
Parliamentary & Scientific Committee 
in Great Britain, would be highly 
desirable if it could function effec- 
tively. 

Our parliamentary system and or- 
ganization, however, are very different 
from that of Great Britain. Our Sen- 
ators and Representatives are pres- 
ently so overloaded that I question 
whether the suggested fourteen mem- 
bers would have time, energy or 
enthusiasm to give to a “scientific 
forum.” Rep. Hinshaw, with his 
background of engineering experience, 
has a natural interest in scientific re- 
search. But how many members of 
the House and Senate have sufficient 
background in science or technology 
to induce them to give their time to 
such forums? 

You dismiss the National Academy 
of Science and the National Research 
Council as possibilities, suggesting a 
new body with “more active partici- 
pation on the part of industry and of 
our scientific and engineering socie- 
ties.” I tend to agree with you. 

But is this not another indication 
of an American trait—start a “new” 
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DESIGN 


ENGINEERING 


FABRICATION 


I. the process industries, 

versatility applies to more than one 
phase of equipment production. 

At Acme, versatility includes working 
with-all the ferrous and non-ferrous 
metals . . . with all types of 
equipment . . . and with virtually 


all processes. 


For many applications, Acme has 
developed specialized types of 
equipment that offer unusual 
advantages in production efficiency 
and in operating economy, such as the 
Patented Sulphur Burner illustrated 
here. But whether a unit of 
specialized or of standard design 

is required, Acme versatility assures 


the maximum in performance. 





Aut HANDS ARE “Sxitteo Hanos” 


ANSUL DRY CHEMICAL 
FIRE EXTINGUISHING | 
EQUIPMENT 


With Ansul Extinguishers near-expert results 
are obtained by inexperienced operators. In fact, 
all Ansul Extinguishers are designed to provide 
a maximum of extinguishing effectiveness in 
the hands of inexperienced personnel. 


WITH 


catalog which describes Ansul 
Extinguishers of all sizes — 
from the small Ansul Model 4 
to Ansul Piped Systems and 
Ansul 2000 Ib. Statloassy 
Units, 


OFFICES AND DISTRIBUTORS IN PRINCIPAL CITIES 
IN THE U. S. A., CANADA AND OTHER COUNTRIES 


158 


This feature, plus benefits listed below, account 
for the outstanding preference for Ansul Equip- 
ment by fire protection men in all phases: of 


American industry. 


1. Water-tight construc- 
tion throughout, 

2. Easy on-the-spot Re 
charging (No tools 
needed.) 


3. Quick, positive punc 
ture operation. 
4. Special cartridge guard 


protects cartridge ... 
eect, construction 


5. Ansul “PLUS-FIFTY” 
Dry Chemical used ex- 
clusively, 
- Corrosion resistant con- 
struction throughout. 
- Greater fire-stopping 
power, 

- Field tested by thou- 
sands of satisfied cus- 
tomers. 


Gy ansut 


FIRE EQUIPMENT DIVISION + pr tind 


MANUFACTURERS OF DRY CHEMICAL FIRE EXTINGUISHERS, INDUSTRIAL CHEMICALS, SPECIAL CHEMICALS 
REFRIGERANTS AND REFRIGERATION PRODUCTS © DISTRIBUTORS OF OU PONT “FREON” REFRIGERANTS 


| Pro aNp Con, cont... 


| organization? Possibly the first ap- 
proach might be to throw this 
“forum” problem to the NRC and 
see if it could reorganize so as to 
| carry out the desired industry, educa- 
| tion and government cooperation. A 
tentative approach toward this is now 
| being organized unofficially. 
| The National Science Foundation 
has been charged with formulating a 
“National Scientific Policy.” This 
also authorizes the inter-agency trans- 
| fer of funds appropriated for or allo- 
cated to basic research to NSF. In 
| 1952 these inter-agency transfers 
_ amounted to only $104,420. It seems 
| reasonable to suppose that bureau 
| jealousies militate heavily against any 
large-scale integration save by Congres- 
| sional or Presidential mandate. 
| Such transfers as did take place in 
| fiscal 1952 were for the express pur- 
| pose of studies leading toward a “Na- 
| tional Scientific Policy.” At the NAM 
Committee on Research luncheon on 
| March 19, Alan T. Waterman of NSF 
| spoke of these studies as being “under 
| way” but said it was too early to give 
any results. Possibly the present drive 
for government economy may induce 
either Congress or the President to 
issue a mandate consolidating a major 
part of governmental basic scientific 
research expenditures under NSF. 
Such a consolidation might well 





| reduce the large “overhead” of bureau 


| and Foundation expenses. Yet there 
are dangers in having too great con- 
solidation of responsibilities, Were 
| there only one government agency to 
_ which the research man with a pros- 
| pective program of basic scientific 
| studies could turn for support, it 
| would have a serious drawback. 
| Every agency must be administered 
| by human beings. All of us have nat- 
| ural “likes and dislikes.” When deal- 
| ing with uncertainties—such as all re- 
| search proposals are—we tend to 
| choose those which do and turn down 
| those which do not strike a responsive 
chord. With speculative problems in 
pure research we can never hope to 
| be prescient—only unbiased and open 
| minded. Hence some degree of multi- 
plicity of sources to which the re- 
search worker can apply for support 
is desirable and necessary. 
]. W. Barker 
President 
The Research Coxp. 
New York, N. Y. 
> Our April editorial calling for a sounder 
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national science policy is stirring up serious 
comment and worthwhile suggestions from 
many quarters, We hope that many more 
of our readers will join in these discussions 
through our Pro & Con columns.—Ep. 


oo | This little Allen wrench | 


The articles and information given 
on Protective Coatings in your De- | ‘us 
cember issue (pp. 143-176) are in- | plus | 
formative and comprehensive. Con- | 
gratulations to you, your staff and 
Mr. Tator. The chemical industry 
badly needed this type of factual in- 
formation, and you have done a mag- 
nificent job, 

Since we manufacture many highly 
corrosive chemicals, we know the cost 
of corrosion, As you know, Pennsalt 
has undertaken an extensive paint and 
coating evaluation program which is 
continuing. We believe that this par- 
ticular phase of the chemical industry 
will change and grow rapidly as more 
intelligent and comprehensive studies 
are made, new products are made and 
new methods are developed. There- 
fore, we hope that you will report to 
the industry at regular intervals—pos- 
sibly once a year. 

We particularly like the method of 
classifying the chemical resistance of 
various type materials so that the 


ssihccogol 
SAVED US 37% ON 


PIPING INSTALLATION 
COSTS = 


CHARLES VOJIK 
ASSISTANT SUPERINTENDENT 
NEWS SYNDICATE CO., INC. 


class of service is considered. 

In the Directory of Trade Names, 
we question the advisability of calling 
a range of thicknesses “‘mastics” since 
the word mastic has been used for 
many years to identify asphalt com- 
positions. The word “bitumen” is 
also questioned since it normally re- 
fers to asphalts of bituminous (coal 
tar) origin, and most of the products 
listed under “Asphalt Bitumens” are 
actually of a petroleum or natural as- 
phalt base. 

We notice some errors in the Di- 
rectory, probably due to misunder- 
standing of definitions. An example 
is Emulastic under the heading “As- 
phalt Bitumens.” Emulastic is an 
asphalt-water emulsion used with con- 
crete to enable feather edging; use 
as a lining for immersion service 
would be disastrous. 

R. S. Mercer 


Sales Engineer 

Corrosion Engineering Products 
Department 

Pennsylvania Salt Manufacturing Co. 

Philadelphia, Pa. 


> We appreciate these comments on our 
December special report on Protective 
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“Acid condensate draining through ex- 
isting galvanized lines was eating its way 
right through the pipe wall. We knew the 
remedy to be stainless steel, but shut-down was costly and the 
job difficult, since it was practically all overhead work and ran 


through three floors. 


Quikup! provided the answer. The entire job was completed in 
18 hours and we had none of the headaches that go with 
threading, flaring or welding stainless steel. We estimate that 
Quikupl saved us 37% on installation, in addition to making a 
very simple job out of a tough one.” 


Se Ree CR es Rem ee oe eee 


BULLETIN Q100 


Get the full story 
& of this amazing 
stainless steel fit- 


ting which permits 
quick assembly 
and disassembly 


of stainless pipes 
or tubing without 
threading, flaring 
or welding. 
Write for Bulletin 
Q100 today. 


"inet inaoabecnadtlccenby seibacons 





m4 


COOPER ALLOY 


FOUNDRY CO. @ HILLSIDE, NEW JERSEY 


NAME 
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There’s a Pyrene for every fire hazard 


Oil 
burners 
need 
protection 


These extinguishers are for oil burner fire hazards: (L to R) Pyrene Foam and 
Vaporizing liquid Pressure Types; C-O-Two Dry Chemical and Carbon Dioxide Types. 


from little sparks 
great conflagrations grow! 


Too often fires get out of control just because an extinguisher is 
not readily available. Time and equipment are vital. Have you 
got extinguishers handy to your hazards—and are they the right 
type for those risks? To make absolutely sure, call your local 
Pyrene jobber. He has the right Pyrene* equipment to cope with 
any fire hazard you may have—everything from hand extin- 
guishers to automatic systems. He also carries Pyrene parts and 
recharges. One call to i:im, one purchase order, one invoice will 
take care of any need you may have. Write us for his address. 


*T.M. Reg. U.S. Pat, Off. 


Portable fire extinguishers: vaporizing liquid, soda-acid, foam, cartridge-operated, 
carbon dioxide, dry chemical, and pump tanks * Wheeled extinguishers: soda-acid, foam, 
carbon dioxide, dry chemical types * Air foam playpipes * Systems for special hazards 


PYRENE MANUFACTURING COMPANY 
593 Belmont Ave. Newark 8, New Jersey 
Affiliated with C-O-Two Fire Equipment Co. 





Pro ANv Con, cont... 


Coatings. This was the work of Consultant 
Kenneth Tator and Editor Morgan Hoover. 

And we'd like to list here a few Pennsalt 
products that were inadvertently omitted: 
Pennsalt NeoCoat is a Neoprene-type coat- 
ing; NeoLine is a Neoprene-type mastic or 
lining; Thick-Coat has a chlorinated ali- 
phatic hydrocarbon base and is not a chlor- 
inated rubber-type coating. —Ep. 


Con: Costs: by Kilowatts 
Sir: 

The use of a parameter such as 
energy consumption in cost control as 
proposed in “Control Costs by Kilo- 
watts” by D. E. Pierce (Chemical 
Engineering, January 1953) might 
be of value for statistical studies. But 
for routine plant cost control it is 
more desirable to relate standard costs 
to production. 

It seems to be an unnecessary com- 
plication to determine the relation- 
ship between production rate and 
power consumption and then to make 
a further extension to the individual 
items of plant cost. Curves similar to 
those shown in the article can be pre- 
pared relating dollars, man-hours, or 
raw materials to the production. Also, 
our cost control program rests pri- 
marily in the hands of the process su- 
pervisors and foremen who are directly 
concerned with production rates and 
schedules. These men accept stand- 
ard costs in relation to production but 
would distrust such an indirect at- 
tack as costs in terms of power which 
itself is subject to deviation and con- 
trol as an item of cost. 

As is pointed out in the last para- 
graph of the article, the method is 
based on past performance. In order 
to maintain reasonable and up-to-date 
targets for current operations, we find 
it necessary and desirable to review 
our standards each six months and to 
revise them as frequently as necessary. 
Any system based on past history will 
give standards which are obsolete be- 
fore they are prepared. 

It must also be pointed out that 
+10 percent is not a sufficient accu- 
racy for our purposes. We expect per- 
formance to be within 5 percent of 
standard in most cases, and for raw 
materials an accuracy of +0.5 percent 
is frequently expected. 

C. P. Stanrorp 
Chemical Engineer 
Niagara Falls, N. Y. _ 
® For Author Pierce’s reply, see the letter 
that follows.—-Ep. 
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Pittsburgh Corning Corporation, Dept. H-63 
One Gateway Center, Pittsburgh 22, Pa. 


Please send me free sample and booklets on use of 
FOAMGILAS for: 
(2 Piping and Equipment 
(-] Normal Temperature Buildings 
( Refrigerated Structures 
(J Send engineer to help with specific problem 
(] Advise nearest source of supply. 


Name 


Company 


Address 


City 








FOAMGLAS 


insulation takes a beating, 





stays dry on these brine lines 


“Even such unavoidable abuse as being stepped on re- 
peatedly for five years hasn’t hurt this FOAMGLAS pipe 
insulation a bit,” reveals C. E. Wolf, manager of the Natrium, 
W. Va., plant of Columbia-Southern Chemical Corp. 

Mr. Wolf points out other benefits they get from this 
cellular glass insulation: ““Condensation caused deteriora- 
tion of the insulations previously used on our refrigerated 
brine lines, made repeated replacement necessary, and 
endangered the pipes with corrosion. After tests proved to 
us that FOAMGLAS would stay dry on these lines, pre- 
venting costly corrosion and maintenance, we standardized 
on it for all insulation replacement.” 

FOAMGLAS can solve your plant insulation problems, 
too. Please mail us the coupon today, and we'll send you 
full details covering your specific needs. 


PITTSBURGH CORNING CORPORATION 
ONE GATEWAY CENTER + PITTSBURGH 22, PA. 


| Pro anp Con, cont. . . 


For Eye-Level Readings... Pro: Costs by Kilowatts 


Sir: 
| The comments by Mr. C. P. Stan- 
| ford on my article “How to Control 
| Costs by Kilowatts” are interesting. 
| From the point of view of the cost 
| of individual products to which Mr. 
_ Stanford refers, I am entirely in agree- 
ment with him. 
The real advantage of the system 


oe TEMPERATURE occ vcrat picture of plant per 
INDICATION tonite pervious Sefonnancs'ove 


a wide range of activity, and providing 
Auto-Lite ~ many ther- means of forecasting both labor and 
ee ee financial requirements quickly with a 


lant-wide te ture obser- pe 
ere a mio y hoeratt precision that can be calculated by 


7 y=) temperature ranges from | the usual statistical methods. 
minus 60°F to plus 750°F. | For plants making only one product 
Send for latest catalog =| (or a relatively small number) there 
pene earene tee. | may be no reason to use kilowatt- 
can dr ne cs oe rca | hours as a common denominator ex- 
remote reading. Priced from $22. | cept for maintenance or for the con- 
sumption of “energies.” However, 
ge Bnei pa = noon most chemical plants have a multi- 
_ TOLEDO 1, OHIO plicity of products (solids, pastes, liq- 
r ee ee ee eee: | pide abd gases) for which a system 


~~ 
| of ighting t t ll - 
TTT TTS TTT pasison is extiemey dca This is 


—————~ | always true when the pattern as well 








WOODWORKING Fi oe eee ee «=| «sas ‘the rates of production may vary 


FURNITURE fea oo id considerably. 
MANUFACTURE ¥ be  ¥ ; 33 As to. the precision to be expected, 
TEXTILE SIZING 2 F se ¢€ — Ft. e a the use of a zone shaded 10 percent 
BOOKBINDING ,) «= : a above and below the curve is a matter 
PULP & PAPERMAKING fg OC (ACTED-BOR ‘HID i of convenience for quick visual esti- 
PAPER CONVERTING —”—C Miche ex our specifica mation of variations of data. Normal 
PAPER BOX MAKING | 3 Pisin iki Scie lca and Stik random variations are usually within 
MATCHES pee | | £5 percent of the curves so that 
PRINTING ROLLERS PEARLS * GROUND ° FLAKE = greater deviations are clearly evident 


POLISHING WHEELS | ‘ 4 py t ‘ COLD WATER SOLUBLE : 5 and show the need for investigation. 
COATED ABRASIVES 9 F é (Powdered) : Davin E. Prerce 
LEATHER LUGGAGE : ; : | Chief Engineer 
* Joe he AEN CUEAR  ° HEFORM ee | General Aniline & Film Corp. 
CORK COMPOSITIONS | he | New York, N. Y. 
SHADE CLOTH us Pee | Write for Quotation ae 
BARRELL SIZING |” a Regal and Folder 
PLASTER CASTING | © ie : Con: Not Being Listed 
MOLDS bal 2 * Sir: 
CLEANING COMPOUNDS fa pes ; 
TYING TAPES Pee ae 8 SINCE 1878 .. . Producers of band On page 114 in the February issue 
jbeaipsiat “ f : ‘ Be ib High Quality Animal Glues - ete Engineering appears a 
DOLL b ster Bae abulation of chemical engineering 
WATER CLanncaTiOn Ce os student enrollment for 1952-53. On 
maa ~ PONSATIDATEN Ct nA this list the University of Cincinnati 
MANUFACTURING Norell is not designated as being accredited 
Sangh ab Sah itis meh once mie sh Boi by the AIChE and ECPD in chemical 
atone SAN FRANCISCO 4 NEW YORK 20 . engineering. 
REFINING pee ches Pee ce $21. 0. Lahatie Street For your information the Univer- 
FIREWORKS LOS ANGELES 23 — _ WOBURN ae _ HOUSTON 2 : sity of Cincinnati’s curriculum in 
FUSES ty gt ety we a ae oe ad — te  seaciemagmiegy: chemical engineering was accredited 
WALLPAPER fn See ee on the first list issued by the AIChE 
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gives Tri-Sure protection 


to the oil that helps give 
year-round protection te engines 


’*8 UNIFLO MOTOR OIL—a new 
E concept in lubrication—changes 
so little in viscosity that it meets 
four SAE classifications, functions 
efficiently at extremely low and 
high temperatures, and helps keep 
automotive engines at top perform- 
ance. 


To protect this new year-round pre- 
mium oil—to assure the delivery 
of a pure product that gives peak 
performance— Esso uses Tri-Sure* 
Closures. 


Esso uses Tri-Sure Closures for the 
same reasons that shippers all over 
the world insist on Tri-Sure: (1) 


the Tri-Sure Flange is integrally 
assembled with the drumstock; 
(2) the Tri-Sure Plug fits securely 
into the flange; (3) the Tri-Sure 
Seal forms a leak-proof covering 
which cannot be rernoved unless it 
is deliberately destroyed. 


This is the protection you can de- 
pend on—no matter how far your 
drums are shipped. And this is the 
protection that proves to your cus- 
tomers that you are safeguarding 
their interests. 


Play safe with every drum ship- 
ment by specifying ‘‘Tri-Sure 
Closures” on every drum order. 


‘CLOSURES 


*The “Tri-Sure” Trademark is a mark 
of reliability backed by over 30 years 
serving industry. It tells your cus- 
tomers that genuine Tri-Sure Flanges 
(inserted with genuine Tri-Sure 
dies), Plugs and Seals have been used. 


AMERICAN FLANGE & MANUFACTURING CO. INC., 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 


Tri-Sure Products Limited, St. Catharines, Ontario, Canada 
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Resistant 


Hammond Multi-Walls assure com- 
plete protection of your products in 
any kind of weather. Being water 
resistant, they keep out snow, rain 
or sleet... keep contents dry and 
safe until bags are opened, and 





your products used. Why not call in 
the Hammond man near you. His 
main interest is in recommending 
the right Multi-Walls for the exact 
requirements of your products. 
Prompt deliveries are assured. 











TOPPING for FLOORS + WALLS 
ACID HOLDING TANKS + WASTE 
DISPOSAL SYSTEMS, ETC. 


THE CEILCOTE COMPANY 


4832 Ridge Road, Cleveland 9, Ohio 


Send for technical data 
on its application, corrosion 
resistance properties 














Pro AND Con, cont. . . 


and has been continuously on that 
list, as well as the ECPD list, ever 
since. 

WituuaM Licat 
Professor and Acting Head 
Department of Chemical 

Enginecring 

University of Cincinnati 
Cincinnati, Ohio 
> We regret our slip and the injustice done 


to the excellent chemical engineering de- 
partment at Cincinnati—Ep. 


We Bait Ourselves 


Sir: 

I enjoyed no end the article “How 
to Write Poor Letters” in your Janu- 
ary issue... . 

“I’m a bit disturbed, though, at 
the thought of the potential custo- 
mers’ “baited breath.” How would 
a good martini do for bait? 

Wii F. Tarsor 
Plastics Products Div. 
Rubberset Co. 
Salisbury, Md. 


® Yes, we sure baited ourselves—and swal- 
lowed the hook, too! The embarrassment is 
all ours, the amusement that of the 73 
sharp-eyed readers who refused either to be 
baited or bated.—Eb. 


Pro: What’s Happening . . . 


Sir: 

I’ve enjoyed your new department 
“What’s Happening in Chemical En- 
gineering” since you began it carly 
this year. It is now one of my favorite 
sections of Chemical Engineering and 
one that I always read first. 

The reason, as well as I can figure 
it out, is that it gives me a quick, 
accurate and rounded-out picture of 
what others are doing. But sometimes 
I wish you'd give more details on 
some of the developments. . . . 

James Y. Harpin 
Chemical Engineer 
Wilmington, Del. 


® Reader Hardin puts his finger on one of 
our guiding principles for “What's Hap- 
pening in Chemical Engineering”—‘A 
quick, accurate and rounded-out picture” of 
significant developments. 

Yet he calls for “more details’ —the very 
thing that would throw these news featur- 
ettes out of the quick-reading category that 
so many of our subscribers have been asking 
for and like. Our objective in “What's 
Happening” is to report—and more im- 
portant—to interpret major developments 
rather than to publish details that would 
interest relatively few people outside the 
immediate field—Eb. 
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WHAT IS A 
TRANSFER BUS? 


It’s a by-pass bus circuit 
that parallels the main 
switchgear bus... . with 
means provided for 


Z, switching loads to the 
C aCe transfer bus. This added 
bus makes it possible to 


withdraw and maintain 
circuit breakers, or inspect 
ALLIS-CHALMERS supplies transfer bus right in the same cubi- main bus without power 
cle as switchgear, without adding cubicles . . . thus cutting outage. This method 
floor space requirements in half. a 7 — in bua- 
TAKE A TIP FROM UTILITIES! Their experience in many re Pat oe 

installations proves that you, too, can eliminate duplication of 
switchgear in many places . . . yet assure power continuity. 





Ask an Allis-Chalmers engineer about transfer bus arrangements 
and what they can mean to your plant in savings and service. Call 
your nearby Allis-Chalmers district office, or write Allis-Chalmers, 
Milwaukee 1, Wisconsin. A-3087 


ALLIS-CHALMERS @ 
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SPENCER VACUUM 


Gol 


INDUSTRIES 


for CONVEYING + INSECT 

CONTROL * PACKAGING 

PRODUCTION + RECOVERY 
SANITATION 


CHEMICALS 


The time required for moving, cleaning, sorting and packaging valuable foods 
and chemicals has been materially reduced by Spencer Vacuum. Rice and pow- 
dered chemicals are handled by the ton. Excess powdered sugar is recovered from 
chocolate candies, the insect hazard removed at its source and the entire plant 
made continuously sanitary as an extra dividend, with the same Spencer machine. 

Large areas, inaccessible spots in machines and tanks, above pipes and behind 
radiators are cleaned quickly with powerful vacuum tools. A Spencer size and 
vacuum tool for every purpose, including offices, boiler rooms and warehouses. 


Ask for the Bulletins. 


427-A 
TFORD 6, CONNECTICUT 


THE SPENCER TURBINE COMPANY ° 


és === SPENCER === 

















Pro AnD Con, cont. .. 


Con: Cathodie Protection 
ir: 

I woukd appreciate your publishing 
the following correction to my article 
“Cathodic Protection Can Save 
Chemical Process Equipment,” which 
appeared in the May, 1953 issue of 
Chemical Engineering. On p. 197, the 
table should be as follows: 


Local Action Current Equivalent for Iron 
Apparent 
Equiv. 


Current Density 


Corrosion Rate 
Ma. per Sq. Ft. 


Note that each value under equiva- 
lent current density should have been 
multiplied by 2.5. 

L. P. SupraBin 
Research Director 
Electro Rustproofing Corp. 
Belleville, N. J. 


Pro: Executive Development 


Sir: 

The article appearing in the Feb- 
ruary issue of Chemical Engineering 
(p. 228) on the subject of “Why All 
the Fuss About Executive Develop- 
ment” is one of the best and most 
informative treatments of this sub- 
ject that I have ever seen. 

We are quite active in the area of 
management development and are 
highly interested in having had an 
opportunity to review what you edited 
for your publication. 

I do not doubt that you have had 
other comments from other readers 
on your excellent paper and I just 
wonder if there are any plans to have 
such material reprinted. . 

D. C. Moore 
Assistant Director 
Personnel & Industrial Relations 
Dept. 
Leeds & Northrup Co. 
Philadelphia, Pa. 


» We will prepare reprints of our You & 
Your Job department if enough of our 
readers ask cm them. What are your 
wishes?—Ep. 





We welcome pertinent, informative 
letters from our readers everywhere. 
Address the Editor, Chemical Engi- 
neering, 330 West 42nd St., New 
York 36, N. Y. 
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ROLLS 
LAST LONGER 


im the 
Sanitary 


AIRSET, 


Circle-Chill rolls, smooth or cor- 
rugated, are also available for 
all Allis-Chalmers roller mills and 
other makes as well. 


A clearly defined, uniform chill depth in 
Circle-Chill rolls provides maximum wear 


The Extra Wear built into Circle-Chill rolls gives you a bonus 
of many additional months of profitable milling. 

The toughness of the Circle-Chill roll is the result of a 
recently developed centrifugal casting technique. A wear- 
resistant, white iron shell is bonded to a softer gray iron core. 
Centrifugal casting makes possible a longer wearing milling 
surface with no soft gray iron permeation. 

OTHER FACTORS IN LONGER ROLLER LIFE 

In the AirSet roller mill there is no uneven roller wear. Rolls 
wear evenly because a high speed vibrating type feeder dis- 
tributes stock uniformly over rolling surfaces. Air from a 
single source maintains equal pressure on both ends of rolls. 
When feed stops, rolls open automatically to prevent destruc- 
tive metal-to-metal contact. Get complete facts from your 
nearby A-C sales office or write Allis-Chalmers, Milwaukee 1, 
Wisconsin, for Bulletin 06B7218. 


AirSet ond Circle-Chill ore Allis-Chalmers trademarks, 


ALLIS-CHALMERS ~... 
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To improve chemical processes or increase 
yields, get your answer from Norton. 


No one refractory can be the solution to all 
your problems. But Norton ¥} service will help 
you get the composition best suited to your 


+ particular purpose. 

Fill your In almost every field of chemical processing, 

Norton Refractories are making definite con- 

. e tributions — improving methods and cutting 

h | costs. This is true in catalyst supports for the 
Cc em 1ca processin g manufacture of phthalic anhydride, for reform- 
ing natural gas and production of ‘‘atmosphere 


gas” — electric furnace shapes . . . porous 
mediums, for filtration, diffusion and aeration. 


To get your R 
in catalyst supports 


Norton makes catalyst supports having con- 
trolled structure, Thus the Bf for rings and pel- 
lets can range from medium porosity to high 
porosity — for spheres from medium porosity 
with rough exterior for coating with a catalyst, 
to high porosity with a network of open pores 
throughout and rough exterior designed for 
impregnating with catalyst. Spheres are made 
in diameters 4” to 1”. Rings supplied from 
3/32” I.D., 3/16” long, 7/32” O.D. to 4” 
1.D., 1” long, 1” O.D. Pellets from 4%” x 4” 
to 4%” x 4%”. Catalyst supports are just an ex- 
ample of If engineering. 


The ‘‘Basic #”’ for your R 


According to the requirement your Ff is for 
ALUNDUM*, CRYSTOLON*, MAGNOR- 
ITE*, or FUSED STABILIZED ZIRCONIA, 
each with its own particular characteristics. All 
are chemically stable . . . all are highly refrac- 
tory, resistant to abrasion and have extra long 
life. Here are just a few of their uses in many 


fields. 

Norton ALUNDUM catalyst supports in the 
manufacture of phthalic anhydride, production 
of “atmosphere gas” and in reforming natural 
gas. 

Norton FUSED STABILIZED ZIRCONIA 

° has stood up under 4700°F in gas synthesis. 
with Norton Its low thermal conductivity and its high elec- 
trical conductivity at elevated temperatures 


make it useful for many special chemical proc- 


. esses. No other refractory is so chemically 

SPE I A | Refractories stable under high temperature. 
Norton ALUNDUM porous mediums with 
"controlled permeability” are ideal for filtra- 


en g1 neered to tion, diffusion or aeration. 


Norton ALUNDUM, CRYSTOLON and 
MAGNORITE mixtures for reaction furnaces 
are supplied in a variety of shapes engineered 


your needs to your exact requirements, 


Find out more 


So broad is Norton’s range of Special Re- 
fractories that it can only be outlined here. We 
believe that it will pay you to make Norton 
Refractory Research your partner in solving 
your problems. For quick action, just contact 
your Norton Refractories Representative or 
write Norton Company, 505 New Bond St.. 
Worcester 6, Mass, 
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Norton ALUNDUM porous mediums come in plates, tubes, discs and dia- 
phragms to fit your exact requirements. 


Norton refractory shapes for reaction furnaces come in bricks, plates, tubes and 
blocks of ALUNDUM, CRYSTOLON, MAGNORITE and FUSED STABIL- 
IZED ZIRCONIA. 


Special REFRACTORIES 


Gileaking better products to make other products better 


*Trade-Marks Reg. U. 5. Pat, Off, and Foreign Countries 


Norton catalyst supports are made in spheres, pellets and 
rings, by Norton’s “controlled structure” process. 
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SELECTIVE SPEED, ALL ELECTRIC, MOTOR DRIVES 


@ Operate from alterating current. 


@ Offer an extremely wide range of practically stepless speed control, to 
cover the variable processing requirements . 


@ Engineered for specific application requirements, with regard to: Load 
jogging—load acceleration—normal or quick deceleration with adjustable 
dynamic braking—jog in reverse or run in reverse, or both—multiple 
coordinated drive motors—remote single or multiple control positions. 


Call for a Century Application Engineer to ExPLAIN 
FURTHER DETAILS OF THE CENTURY SELECTIVE SPEED DRIVE 





Side view of Power Unit. Rear doors are 
available when special control requires access. 





Typical drive motor which operates from Offices and Stock Points 
the alternating current power unit. 





in Principal Cities 
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‘PENTACHLOROPHENOL and Its Sodium Salt 
Outstanding Industrial Preservatives 








Pentachlorophenol, 
Technical 


Molecular Wt.: 266.35 
Formule: OH 


Cl, 


: Dork, grayish fakes; crys- 
tallizing point 174,0° C. min.; alkali insolu- 
ble material 1.0% max.; assay 96.0% 
min.; pine oil solution NPA 5.5 mox. 





Sodium Pentachlorophenate, 


Technical 
Molecular Wt.: 288.36 
Fermula: ONo 


Cl, 


Specifications: Light ton powder, pellets 
or briquettes. Assay 88.0% min, Free 
alkali (as NaOH) 0.5-0.9%. 


Two of the most versatile and widely used chlorinated phenols 
manufactured by Monsanto are pentachlorophenol, technical, 
and sodium pentachlorophenate, technical. The sodium salt 
bears the trade name, Santobrite. * 


As a wood preservative, penta 
is outstanding. It is being used 
by railroads, utilities, private in- 
dustry, and in farm and home 
construction, to protect wood 
against rot and insect attack. 


Railroads cut maintenance and 
repair costs by using penta to 
preserve car decking, switch-ties, 


platform decking and other in- 
stallations. In hospitals and pub- 
lic buildings, penta-treated lum- 
ber is used for sills, subflooring 
and roof plank. 





Penta is applied most effectively 
at commercial treating plants by 
an economical pressure process. 
The preservative, in petroleum 
oil, is forced deep into the cells 
of the wood. As rain or ground 
water will not wash out the penta, 
service life of the wood is extended 
three to five times over that of 
untreated wood. 


Plywood adhesives of the cold- 
press type are treated with penta 
to make them resistant to mold 
and bacterial action, under spec- 
ifications of the Douglas Fir Ply- 
wood Association. 

Weed killing is another applica- 
tion of penta. It is a nonselective 
herbicide for eliminating plant 


growth on roadsides, rights of . 


way, etc. It is also a desiccant 
for preharvest drying of crops 
such as cotton. 


For a booklet on Penta as a wood 
preservative, mail the coupon. 


‘Santobrite Proved Effective 





Against 
Microorganisms 





Monsanto Santobrite, the sodium 
salt of penta, is also distinguished 
by its versatility and service to 
diverse industries. 


In cooling systems Santobrite is 
a highly effective means of con- 
trolling slime and algae which 
cause serious fouling of water pas- 
sages and heat transfer surfaces 
if allowed to grow unchecked. 


In the pulp and paper industry 
Santobrite provides an efficient 
way of controlling microorgan- 
isms which cause slime spots, 
blinded wires, plugged felts, ob- 
structed stock and water lines. 


Hardwood and insulating board, 
when treated with Santobrite or 
penta, will resist rot, mold and 
insect attack. Mold is generally 
a problem when insulating board 
is used in the decoration of base- 
ment rooms or rathskellers, or in 
any hot, moist area. 


Other applications for Santobrite 
include its use in killing micro- 
organisms which cause deteriora- 
tion in adhesives, leather, casein 
and oil paints and rubber latex. 


Interesting experiments with 
Santobrite have been conducted 
by Army, Navy and Public Health 
officials in a campaign to eradi- 
cate certain species of snails. In 
China, Egypt, Africa, Brazil and 
other countries, snails act as in- 
termediate hosts for schistosomes, 
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which cause the fatal disease, 
schistosomiasis, in humans. Santo- 
brite has proved to be an efficient 
chemical forcontrolling the snails. 


Santobrite Sprays Used 
For Effective Weed Control 


Santobrite is now being used for 
pre-emergence weed control. 


Its use in this application has sev- 
eral advantages. It is economical 
and can be formulated as a dry 
mix or water concentrate. Mon- 
santo’s sodium pentachlorophe- 
nate is not a hormone-type weed 
killer and there is little danger 
from spray drift. ~ 


Moreover, Santobritewill provide 
effective weed control during 
periods of high ground moisture 
when mechanical methods are 
impractical or impossible. 


For more information, send in 
the coupon. 


Monsanto Offers Booklet 
For Fertilizer Manufacturers 


A new booklet of interest to the 
fertilizer industry has been re- 
cently published by Monsanto. 


An eight-page brochure entitled, 
“Questions and Answers on- the 
Use of Santomerse* in Mixed 
Goods Fertilizers,” it gives clear, 
concise information on how San- 
tomerse can reduce caking in bin 
and bag and cut curing time. 


For your copy send in the coupon 
today. 


Santomerse Cuts Mold 
Count in Fruit Washing 


Strawberries, among the most 
susceptible of fruits to mold, have 
now been effectively washed us- 
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ing a technique developed jointly 
by researchers of the University 
of Tennessee and Monsanto 
Chemical Company. 


Mold count reductions ranging 
up to more than fifty per cent— 
a figure which may mean the 
difference between profit or loss 
to the grower and processor — 
have been obtained by the new 
method. 


Since strawberries are among the 
most difficult offruits to clean and 
process due to the rough texture 
of the surface, it is assumed that 
the new washing technique will 
be equally effective in lowering 
mold count in other fruits sus- 
ceptible to the problem. 


The results were obtained by the 
addition of small amounts of 
Monsanto’s Santomerse D, or 
Sterox*CD detergents to the 
wash water. Both gave good de- 
tergency results, and the Santo- 
merse solution had the added ad- 
vantage of imparting slight bacte- 
ricidal activity to the wash water. 


The tests were carried out initially 
in the laboratory. During the last 
growing season, the work was 
carried on in regular processing 
lines with a variety of conven- 
tional washing equipment. 


Controlled Leavening, 
Long Shelf Life with 
Monsanto SAPP 


As prepared mixes increase their 
sales in the baking field, leaven- 
ing becomes more important than 
ever before. To sell such mixes 
the manufacturer must be cer- 


MONSANTO CHEMICAL COMPANY 


Please send: 
[-] Penta Answer Booklet 


weed control 
[| Bulletin O-23, Santobrite 
(general) 





. 
[ 


[ | Bulletin, Santobrite for pre-emergence 


tain of a product which has a 
long shelf life and uniform leave 
ening action. 


Monsanto SAPP (sodium acid 
pyrophosphate) has already 
proved its ability by actual use 
in a wide number of prepared 
cake mixes. Manufacturers find 
thaé they obtain several advan- 
tages. 


Monsanto SAPP gives a uniform 
rate of reaction with a carefully 
controlled release of gas. It also 
possesses a long shelf life and gives 
good volume and texture in the 
final product. 


For more information on how 
Monsanto SAPP can help in your 
cake and doughnut mixes, use 
the coupon on this page. 


New Compounds Safer, 
Less Costly to Ship 
Than Gaseous Phosgene 


Two new Monsanto intermedi- 
ates, Carbamyl Chloride and 
Isopropyl Chlorocarbonate, are 
designed for basic chemical man- 
ufacturers who need phosgene 
intermediates but wish to avoid 
the inconvenience and expense 
of handling gaseous phosgene 
directly. 


In-plant handling and storage 
problems have been minimized 
by means of new shipping tech- 
niques that are safe yet econom- 
ical, 

Call the Monsanto office near you 
for complete information. Mean- 
while, check the coupon below 
for descriptive bulletin. 


MONSANTO 


CHEMICALS ~ PLASTICS 


4/53 
1703 South Second Street, St. Louis 4, Missouri 


SCAVING IMOOSTON... WHICH StONES waneiND 


] SAPP 
] Santomerse for Fruit Washing 


{| Questions and Answers on the Use of 


Santomerse in Mixed Goods Fertilizers 


[-] Phosgene Compounds, P-150 
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JOSEPH T. RYERSON & SON, INC. PLANTS AT: 


Call Ryerson “ 


As the world’s largest steel service organization, 
Ryerson maintains the largest stocks of all avail- 
able steels. 

Ryerson deliveries are fast ... cover every- 
thing from structural shapes and plates of car- 
bon steel and bright sheets of stainless to 
high-strength alloys. 

Ryerson service includes expert engineering 
aid ... personal help on your steel problems... 





and sawing, shearing, flamecutting or otherwise 
preparing stee] to your requirements. 

With a network of 15 strategically located 
plants Ryerson brings quality steel quickly to 
your door. Although some stocks are currently 
unbalanced from a size standpoint, when you 
need steel—any kind or quantity —call the 
Ryerson plant nearest you and we will do our 
best to meet your every need. 








PRINCIPAL PRODUCTS 
SHEETS —Hot and cold rolled, 


ished, heat treated. Also tool stee! 


STAINLESS — Allegheny bars, 
plates, sheets, tubes, etc. 
BABBITT —Five types, also 
Ryertex plastic bearings 
MACHINERY & TOOLS—For 
metal fabrication 








RYERSON STEEL 


NEW YORK e 


BOSTON 


© PHILADELPHIA e CINCINNATI e CLEVELAND e 
- 


DETROIT 


PITTSBURGH © BUFFALO ©« CHICAGO e MILWAUKEE e ST.LOUIS © LOS ANGELES © SAN FRANCISCO e SPOKANE e SEATTLE 
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HEAT TECHNOLOGY 


This is our first over-all report on heat technology since April 1932. In the 
intervening years there have been reports on several parts of the problem, such 
as heat transfer, fuels and energy supply, steam generation, and atomic power. 
But here you will find 11 articles and a chart which cover the subject from 
fuels, combustion, electric heat and refrigeration, through furnaces and con- 
struction materials, on to heat transfer media, theory, and latest equipment. 


CHEMICAL ENGINEERING REPORT—JUNE 1953 


Introduction 


Heat Technology is a broad term 
conveying the idea of thermal energy 
in all its aspects in process industries. 
It does not mean heat transfer alone, 
nor temperature level alone, nor en- 
ergy supply or utilization. Rather it 
means—and this is how it has been 
used here-(1) the production or re- 
moval of energy in the form of heat; 
(2) the containment of heat, or its ex- 
clusion in low-temperature processes; 
(3) the transport of heat energy from 
source to process by the use of heat 
transfer media; (4) the transfer of heat 
by radiation or convection, or by con- 
duction through a heat-transfer sur- 
face; and finally (5) the application of 
heat energy for processing purposes. 

The last of these is not covered in 
this 60-page report, but considerable 
information on the temperature level 
of chemical and. other industrial proc- 
esses has been incorporated in the 
chart which follows page 176. 


SCHEME OF REPORT 

In addition to the introduction, this 
report consists of an integrated group 
of 1] articles and a folded chart, the 
latter dramatizing the importance of 
temperature in heat technology. The 


Cuemicat Encingerinc—June 1953 


first four, of the five main aspects of 
heat technology outlined above, have 
been broken down into individual 
articles as follows: 


Thermal Spectrum Chart 
Heat and Cold Production 
1. Fuels 
2. Combustion 
3. Electric heat 
4. Refrigeration 
Heat Containment 
5. Furnaces 
6. High- and low-temperature metals 
7. Refractories 
8. Insulation 
Heat Transport 
9. Heat-transfer media 
Heat Transfer 


10. Heat-transfer theory 
11. Heat-transfer equipment 


FOLDED CHART 


Temperature is not the be-all and 
end-all of heat technology, but it is 
the prime criterion in determining 
how thermal energy will flow. It usu- 
ally determines what methods must 
be used in producing heat and cold, 
as well as how these will be trans- 
ported and transferred. Temperature 
is one measure of the energy relations 
between various parts of a process— 


often the most important one. There- 
fore, the folded chart numbered pages 
177-184* dramatizes the idea of a 
“Thermal Spectrum of Heat Tech- 
nology.” 

The concept of a thermal spectrum 
is not strictly scientific in the sense 
that physicists refer to the electromag- 
netic spectrum, or the small portion 
of it which is the visible spectrum. 
But it does convey the idea of a tem- 
perature range from absolute zero to 
the highest we have at our command, 
The color strip featured at the top 
provides this effect, but again does so 
unscientifically, since it exaggerates 
the true color scale of temperatures, 
and introduces blue for cold, which 
does not exist in an actual color scale 
of temperatures ranging from black 
through red, orange and yellow, to 
white. 

Main purpose of the chart, there- 
fore, is to show visually where a large 
number of processes and other signifi- 
cant phenomena fit into the tempera- 
ture picture, and through what ranges 
construction material are suitable. It 
should be noted particularly that data 


* Note: Post Office rules require giving 
this eight-page chart eight actual page 
numbers, although only one side and only 
four of its pages are printed. 
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plotted on the chart are approximate 
only, and that conditions of use some- 
times may alter the temperatures quite 
widely. In general, the cold produc- 
tion (refrigeration) methods shown in- 
dicate the useful temperature ranges. 
The heat production methods indicate 
mainly the top temperatures attained 
under various conditions, rather than 
possible process temperatures. The 
latter would require allowing for an 
un¢ertain amount of temperature drop. 
Data for the combustion processes are 
the best available measured tempera- 
tures, not the theoretical maximums. 
However, temperature measurements 
at the high end are variable, and re- 
ported temperature data often differ by 
100 degrees or more. The same ap- 
plies to high melting points. 

Data for metals, refractories and in- 
sulation again are variable, but in the 
main are conservative. Service condi- 
tions may affect top temperature lim- 
its profoundly, so that the plots should 
be considered as indicative rather than 
definitive. In the case of process tem- 
peratures, a range usually indicates 
that a critical step may iall anywhere 
within that range, although a few of 
the short ranges shown mean that the 
process operates through that range. 


HEAT TECHNOLOGY TRENDS 


Summarizing the main trends shown 
by the 11 articles which follow: 

Fuels—Coal has taken a bad beat- 
ing in recent years as its price has 
risen while oil and gas were becoming 
more available. It does, however, re- 
main our mainstay for the future. Even 
then, there are those who expect nu- 
clear energy eventually to become 
more important than coal, relegating 
the latter largely to the status of a raw 
material for fuel gas, liquid fuel and 
synthetic chemicals. Meanwhile, nat- 
ural gas, the shortest lived of any of 
our potential fuels, continues to ex- 
pand its markets in non-producing 
areas via the ever-extending pipelines. 

Combustion—As combustion _be- 
comes better understood, present fir- 
ing methods improve and new meth- 
ods appear over the horizon. Although 
most of the development is taking 
place in jet-engine and rocket work, 
this inevitably will yield dividends 
affecting industrial processes. For ex- 
ample, chemical and petroleum people 
are already interested in combustion 
devices similar to those used in jet 
engines. In Germany the principle of 
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The Thermal Spectrum in Heat Technology 


A three-color folded chart 


Fuels—Choice and Handling 
By Joseph C. McCabe 


Combustion Theory and Practice 
By W. Paul Jensen 


Electric Heating Methods 
By Cecil H. Chilton 


Refrigeration and Refrigerants 
By Charles L. Rescorla 


Tubular Process Furnaces 
By Charles Bliss 


Metals for Extreme Temperatures 


By Morgan M. Hoover 


Refractories for Every Use 
By C. L. Norton, Jr. 


Insulation for Heat and Cold 


Pages 177-184 
Page 186 

190 

195 

200 

208 

212 

216 


221 


By Ray Thomas and W. C. Turner 


Media for Heat Transport 
By James J. Carberry 


Advances in Heat Transfer 
By Charles F. Bonilla 


Trends in Heat Exchangers 
By Julian C. Smith 


the pulse-jet used in the V-1 buzz- 
bomb is being applied experimentally 
to coal gasification. 

Electric Heat—More and more 
heating in process work is electrical. 
Where the dramatic heating jobs are 
those at high temperatures, using arcs 
and high-temperature resistors, the ag- 
gregate consumption of power in rela- 
tively low-temperature heating via the 
sheathed strip heater is actually much 
larger. Some of the newer methods, 
such as infra-red and dielectric, have 
not made as big an impact as was at 
one time expected, but both have de- 
veloped well defined uses. 

Refrigeration — Low - temperature 
processes have trended still lower in 
late years, especially among gas sepa- 
ration processes. Refrigeration units 
have grown larger, new refrigerants 
have emerged, and improved compres- 
sion equipment has evolved widely. 

Furnaces—As the means of bring- 
ing together the source of heat and the 
material being heated, the furnace is 
often a critical process component. 
The continuous tubular heater is sup- 
planting batch-fired stills and kettles 


225 
228 


232 


of earlier days, with keen competition 
between the horizontal and vertical 
types. In many processes today, the 
material being heated is an intermedi- 
ate, transporting heat to the process. 
Metals, Refractories, Insulation— 
Though the construction materials 
dealt with in this report are not the 
only ones for process equipment, met- 
als—plus refractories and insulation— 
cover the great preponderance of 
equipment needs. The temperature 
limits are being actively expanded both 
ways, toward high and toward low. 
Most of the high-temperature job is 
going to the chrome and chrome-nickel 
steels, with extreme low temperatures 
serviced by the latter group, and by 
some of the non-ferrous metals, nota- 
bly aluminum and copper. Refractories 
are moving ever higher, with increasing 
interest in pure oxides, nitrides and 
carbides for extreme conditions. In- 
sulating refractories and insulations are 
pushing the extremes, with the ulti- 
mate probably not yet in sight at the 
high end. Insulations are being se- 
lected more judiciously, and’ they are 
(Continued on page 185) 
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Shown below are some 200 “bits” of tempera- 
ture data on (1) production of heat and cold; 
(2) heat containment by metals, refractories 
and insulation; (3) heat transfer media; and 
(4) typical process temperatures. It should be 
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Chemical Engineering, June 1953, pages 177 to 184 


understood that these temperature points and 
ranges are approximate only and may vary 
with conditions of use. For example, the high 
limits for metals are for air contact, not con- 
sidering creep. Refractory use limits can vary 
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INTRODUCTION 


FROM LOW TEMPERATURES still below those reached by this 15,000-ton NACA installation of Carrier refrigeration units .. . 


TO HIGH TEMPERATURES even above those in these radiant furnaces at Phillips Petroleum, is the range of heat technology. 


being better protected from moisture. 
Reflective insulation is due for greater 
regard. 


Heat few 


Transport—Relatively 
heat-transfer media are in extensive 
use, other than air and flue gases, 


steam and water. However, stabie or- 
ganics have pushed the low-pressure 
heat-transfer range toward higher tem- 
peratures, salt mixtures have come 
into wider use for processes up to 
1,200 deg., and low-melting metals 
and their eutectics have entered the re- 
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search picture actively, especially in 
conjunction with atomic energy. 

Heat-Transfer Theory—Empiricism 
is giving way to better understanding 
of the fundamental mechanisms of 
heat transfer. Supersonic flight, nu- 
clear energy and jet-engine develop- 
ments here also are providing the 
chemical engineer with better tools for 
analysis and solution of his process 
heat-transfer problems. 

Heat-Transfer Equipment—Great- 
est recent equipment development in 


the heat-transfer field has come about 
in gas-gas exchangers, notably for low 
temperatures. Standardization is an 
important aspect of the shell-and-tube 
exchanger line, with other develop- 
ments in non-tubular types, easier 
cleanability, and improved construc- 
tion materials. Reflecting the onset of, 
water shortages in some areas, the air- 
cooled exchanger has made important 
inroads in recent years. 

CECIL H, CHILTON 

THEODORE R. OLIVE 
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JOSEPH C. McCABE, outhor of this arti- 
cle, has been associate editor of Power 
magazine, New York, for the past seven 


years. Born and raised in New Jersey, 
where he still is a resident, he is a licensed 
professional engineer in that state. After 
taking his B.S. in electrical engineering at 
Lehigh University, he directed his gradu- 
ate interests toward mechanical engineer- 
ing at Stevens. He still follows the latter 
persuasion, with specialties in fuels and 
combustion, air pollution control, and in- 
dustrial power and water treatment. In 
the American Society of Mechanical Engi- 
neers he is program chairman for the 
Fuels Division. In the National Associa- 
tion of Power Engineers he is director of 
the Air Pollution Committee. Outside 
business hours, his interests run to local 
municipal affairs, particularly education, 
and to youth guidance activities such as 
the Little League. 


Fuels— Choice and Handling 


Price and availability are only two among several factors 
that are important in the choice of fuels. 


In the United States today the fuels 
picture is one of wide open competi- 
tion. At the moment there are rela- 
tively ample supplies of the three 
basic fuels—bituminous coal, oil and 
natural gas. Distribution and its costs 
prove the major factor in any regional 
predominance of one fuel over an- 
other. Natural gas and oil, of course, 
pretty well dominate the Texas and 
Gulf coast areas, as well as the far 
west. Coal, quite naturally, enjoys top 
preference in the north central states.” 
The eastern states, from the deep 
south to New England, though, are 
rapidly emerging as the major battle- 
field where comparative fuel advan- 
tages are fought out at almost every 
basic fuel price change. This is clear 
from Fig, 1. 












































1950 1952 


Fig. 1—FALLING COST influences indus- 
trial oil burning along the Atlantic sea- 
board. Note rising use trend. 
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Behind this battle is the long scram- 
ble of the major fuel producers for 
top position in the American market. 
Consider the case of the coal industry. 
For long years it has been going to 
more and more mechanization to off- 
set rising labor and marketing costs. 
A ton of coal now wholesales in New 
York, for example, at close to $10, 
including freight and handling costs. 
Mine mechanization has equipped the 
industry to produce far greater ton- 
nage today than ever before. Yet, as 
an industry, the coal producers have 
never succeeded permanently in af- 
fecting the 40-year average of 486 
million tons output per year of bi- 
tuminous coal—this despite the fact 
that overall fuel demand has just 
about doubled in these same 40 years. 
As an example, 1952 production was 
only 1.2 percent above that of 1951. 

It has been the oil industry, with 
its direct service outlets to the trans- 
portation market, that has met most 
of this extra fuel demand. In fact, in 
servicing the transportation market 
and producing its needed gasoline, 
kerosene and light distillate oils, the 
refiners have found a waiting outlet 
for their residual oils among the tra- 
ditional solid fuels markets—heat for 
steam and process. As Fig. 1 empha- 
sizes, this has been true particularly 
when the price was right. In January 
1953 heavy fuel oil sold in New York 
at 84 percent of the price of coal on 
a Btu. basis. Consequently, a large 


share of the growth in demand for 
the heavier fuels has been absorbed 
by residual oils in this area. Such oils 
increased 5 percent over 1951 along 
the Atlantic seaboard. 

To keep ahead of their demands 
the oil refiners have gone abroad, de- 
veloping middle eastern and South 
American fields, so that today approxi- 
mately 1 million of the 74 million 
bbl. per day of domestic demand for 
petroleum comes from foreign sources, 
mostly entering at east coast ports. 
Eastern states markets are likely to 
take still more foreign oil if the de- 
mand growth continues. 

On top of this stiff competition 
between liquid and solid fuels is the 
bid the natural gas industry is making 
—a jump of about 19.5 percent in 
1952 over 1951. The industry is con- 
tinually pushing gas transmission lines 
farther and farther into the rich east- 
ern market. Once this fuel is made 
available in any area, there is no ques- 
tion. that gas will get a sizable share 
of the business, especially on a can- 
cellable dump supply contract with its 
attractive rate structure. 


FUEL TRENDS 


So much for the present supply pic- 
ture. What does the future look like? 
Coal, of course, enjoys a tremendous 
potential for the long haul. Last sum- 
mer’s report of the President’s Mate- 
rial Policy Commission (Paley re- 
port) estimates that coal will go up 
sharply in its relative position in the 
fuel picture. For utilities alone it will 
supply something like 75 percent of 
the fuel needs by 1975, against to- 
day’s 65 percent. And this at a much 
higher demand rate—so that it will 
amount to something like 320 million 
tons against today’s 100 million. And 
coal may be expected to increase its 
uses as a chemical raw material even 
more than as a fuel. 

Oil’s future also is a highly inter- 
esting one. Whether you rank it as 
optimistic or not is pretty much a 
matter of where you get your infor- 
mation. The Secretary of the Interior 
among others sees a synthetic fuel in- 
dustry drawing liquid fuels from coal 
and oil shale as a necessity in the not- 
too-distant future. The oil industry 
sees it differently,’ as forecast in Figs. 
2 and 3, 

By the end of 1967 Fig. 3 estimates 
cumulative crude-oil discoveries at 120 
billion barrels, with proved reserves 
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Fig. 2—CRUDE OIL productive capacity 
tion in the U. S. 


standing at 38 billion barrels. This is 
about 13 times the then current rate 
of production according to the refin- 
ers’ best guesses. Barring a major war 
with complete cessation of imports, 
this should provide a comfortable 
margin for some time to come. 

Where is it all coming from? The 
Williston Basin of the Dakotas and 
Montana, the offshore areas of Texas 
and Louisiana, and the deep pays of 
the Permian Basin in Texas offer the 
additional oil supplies for future 
needs. There is, however, no detailed 
forecast of the quality of crude oil 
that will be available 15 years from 
now. From the information sources 
just mentioned it looks as if there will 
be a higher proportion of low-sulfur 
crude than in the recent past. 

Over and above these sources is the 
excellent record of the refineries in 
recovering liquids from natural gas. 
Repressuring has proved a’ valuable 
tool in pulling out oils from known 
reservoirs and producing large quan- 


keys close to produc- 


ro oe vee | it 
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1945 
Fig. 3—CUMULATIVE U. S. oi! production and discoveries sug- 
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gests the future trend. 


tities of liquefied petroleum gas and 
natural gasoline. As time goes by 
indications point to still more natural- 
gas-liquids extraction plants installed 
along the large interstate gas pipelines 
to recover propane, butane and heavier 
materials suitable for industrial or resi- 
dential consumption. 

There are still other possibilities 
that appeal strongly to the imagina- 
tion. Present oil production methods 
recover an average of only about 25 
to 35 percent of the oil in place in 
the ground. Where natural water 
drive is present, as in East Texas, 
yields run as high as 80 percent. 
Where water injection can be used, 
recoveries climb to 40 to 60 percent. 
There are still other methods at the 
laboratory stage, as yet untried in the 
field, that may raise the yield every- 
where. If so the day when this coun- 
try will be short of oil may be put 
back more years than we can now 
guess. 


Natural gas shapes up as having 


Table I~Comparative Properties of Major Fuels 


Coal 

Vary with quality; up to 20% or 
more, mostly pyrites, calcites, sili- 
cates. Ash may prevent coal use 
in some direct-fired processes. 
Reducing atmosphere or SO; in 
combustion highly corrosive; 
scaling tendency in lower tem- 
perature zones. 


Variable with firing method; pul- 
verized firing gives longest flame, 
but controlled by burner design. 

Explosions possible from faulty or 
interrupted ignition if incom- 
mony burned gases are present. 
‘lame-failure safeguards apply. 


. Characteristic 
Impurities 





Corrosive 
action 


Flame length 


Explosibility 


Storability 


Requires relatively large storage 
50-60 


area and volume ( cu. ft./ 


oat, asphalt, vanadium. Traces 
of o 


Same as coal combustion gases, 
but vanadium scaling is more if 
difficult to remove. 


Fully controlled by burner de- 
sign. 


No. 6 Oil Gas 
Relatively slight; 


thers, Total may be 6-10%. sulfur in traces. 


Usually very little 
sulfur com- 
pounds are prop- 
erly removed, 


Fully controlled 
by burner design. 


Flash point is critical but explo- 
sion is most likely from same 
causes as coal. Correetion is the 
same. 


rovide. How- 
uel oils require 


Tankage easy to 
ever, industrial 





ton) and careful Pp 
avoid spontaneous heating. 

Waste 

products Ash can be tap 
dumped to cool. Fl 
a problem with pulverized fuel. 
High sulfur may cause complaints. 
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~ 


Zz uce viscosity at 
burner. 
Usually no problem; all waste is 
flue gas which is generally in- 
offensive with proper combustion. 


Explosive mixture 
is needed for com- 
bustion. “Pro- 
gramming” con- 
trols are Best eafe- 
guard, 
Impractical for 
user to store in 
most cases, except 
surge volume, 


Same as oil. 


the shortest life expectancy of any of 
the major fuels. Its present reserves 
have been put at about 200 trillion 
cu. ft., with possibly 400 trillion as 
the maximum to be uncovered. 
, It looks very much as if this fuel 
will enjoy a strong rise in demand to 
about 1960 because of the now wide- 
spread gas transmission lines. Some- 
thing like 40 percent of the total mar- 
keted production in 1950 went across 
state lines, against 17 percent in 1925. 
Since 1950 the lines have gone into 
the heavily industrial northeastern 
areas of Pennsylvania, New Jersey and 
New England. But it stands to reason 
that newer industries or plants arriv- 
ing on the scene after say 1960 will 
consider the future possibilities of this 
fuel as a poor long-range risk and 
hence decide not to use it at all. 
Why should oil and natural - gas 
enjoy so ready an acceptance wher- 
ever they can be made available? 
Chief reason is their ease of firing, 
followed very closely by relatively 
simple storage and handling problems. 


COMBUSTION CHARACTERISTICS 


The most fundamental principle of 
combustion is that no fuel truly burns 
unless or until it is a gas. The extra 
equipment such as coal crushers, pul- 
verizers and stokers for solid fuels, 
and preheaters and atomizing burners 
for liquid fuels, are merely mechanical 
aids in breaking these fuels down to 
the point where their combustible ele- 
ments can act as if they were gases 
in the furnace chamber. 

Carbon and hydrogen, of course, 
are the principal combustible ele- 
ments regardless of the type of fuel, 
with sulfur and other burnable ele- 
ments negligible in overall effect. 
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Waste heat recovery in connection 
with chemical reactions is of impor- 
tance in some industries, but minor 
in the total. Carbon, which can’t 
be completely vaporized much under 
6,300 deg. F., has a heating value of 
14,500 Btu. per lb, Hydrogen runs to 
62,000 Btu. per Ib, Carbon and hy- 
drogen combined in the forms of 
gaseous hydrocarbons, __ principally 
methane, make up the most impor- 
tant constituents of the major fuel 
gases, and all that is needed to burn 
them is the right blend of air and the 
proper temperature for quick com- 
bustion, 

The exact value of the ignition tem- 
perature, the lowest temperature at 
which combustion will occur, depends 
to some extent on surrounding condi- 
tions and usually refers to combustion 
in ordinary air. Among other condi- 
tions, pressure affects ignition tem- 
perature, lowering it for high pres- 
sures. Table II gives an indication of 
the burning properties of the major 
fuels. More on the combining of air 
with fuels for combustion, the meth- 
ods used and the steps that occur will 
be found in the combustion section of 
this report. 


STORAGE AND HANDLING 


In addition to ease of firing, storage 
and handling are important factors in 
the choice of fuel. Unless ample sup- 
plies of natural gas, for example, are 
readily available it is impractical for 
a plant to rely on this fuel. Storage 
for an individual plant would be out 
of the question. Large enough stor- 
age tanks or underground reservoirs 
would represent an investment far out- 
weighing the advantage of ease of 
firing compared with other fuels. 

Oil, though, is quite a different 
matter. It can be stored safely and 
conveniently. With proper foresight 
the handling elements can be made 
adequate for almost any liquid fuel 
so that oil system complaints of other 
years need not re-occur. For example, 
oil refineries regularly burn liquid 
pitch or asphalt which is solid below 
200 deg. F. However, such wastes 
are never allowed to cool so that vis- 
cosity is always maintained at a pump- 
able level. 

Here are a set of recommendations 
that will give trouble-free oil storage 
and handling. Provide ample-sized 
insulated storage tanks, two fuel-oil 
pumps with adequate drives, twin 
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Table I1—Combustion Characteristics of 
Some Principal Fuels 


Heating 


Approx. 
Flam 


e 
Temp., °F.* 


1 Per cu. ft. for gases, per gal. for liquids, per lb. 
for solids. 

* No excess air for gases, 10% excess for liquids, 
20% excess for solids. 


strainers for each pump, suction lines 
from each pump to each storage tank. 
Then make certain that fuel oil tem- 
perature—and hence viscosity—is ade- 
quately controlled; that circulation is 
good and positive to assure hot oil 
reaching each oil burner or set of 
burners; and that pressure on the fuel 
oil supply is at the proper level at the 
control valves. It is also smart to make 
provision to condition the fuel oil 
after delivery, that is, to introduce 
additives to control sludge or remove 
water, and to have enough instru- 
ments so oil supply and handling can 
be properly recorded and supervised. 

There is plenty of know-how today 
to avoid the usual problems in storage 
and handling of solid fuels. Coal’s 
biggest drawbacks in this regard lie in 
the space taken for storage, and the 
equipment and care needed for the 
proper movement of coal into and out 
of storage. 

There are two basic storage meth- 
ods, both intended to control air 
movement through the storage pile 
and prevent spontaneous combustion. 
In one the idea is to insure a heavy 
flow of air through the pile, so much 
so that any heat generated is carried 
away before it can build up. appre- 
ciably. The second is the exact oppo- 
site. It is designed to shut out all 
possible outside air. 

The free air-flow method depends 
on ample air space throughout the 
entire coal pile. The fewer fines pres- 
ent, the better are this method’s 
chances for success. Because of this, 
sized coal—nut, stove, egg and lump 
—gives the best results. Take every 
precaution to see that the coal does 
not get broken up or compacted in 
the storage operation. Avoid dropping 


the coal from too great a height, drag- 
ging it, or tracking over the pile, espe- 
cially if you’re handling a friable coal. 

With smaller plants, particularly 
where the coal is hand-fired, this sys- 
tem of using a sized coal in storage 
is highly desirable. However, most 
coal for steam-plant use is not pur- 
chased already sized. In fact, much of 
it reaches the plant storage yard as 
run-of-mine, and must be stored in a 
different way. 

The second method of storage, cut- 
ting off all possible’ air movement, is 
the one most generally used, and cer- 
tainly so on large storage piles. First 
step is to eliminate segregation. If 
you dump coal on a storage pile by 
bucket or belt, you'll find the coal 
always segregates. The fines stay in 
the center of the pile and the coarse 
lumps roll to the outside, an ideal 
set-up for spontaneous combustion. 

To prevent segregation you have to 
rehandle the coal, spreading it evenly 
and uniformly over the storage area 
and then compacting it in layers. 
Compacting is most important. This 
method has several valuable features, 
chief among them being redistribu- 
tion of the coal, and elimination of 
segregation. Also the packing action 
effectively changes the density. Loose 
coal has a density of roughly 50 Ib. 
per cu. ft. Under ordinary storage 
piling this density builds up after a 
number of years to a maximum of 
58 Ib. in the bottom layer of a 20-ft.- 
high pile. However, coal compacted 
by bulldozers weighs between 65 and 
70 Ib. per cu. ft. 

In general, there are definite rec- 
ommendations on size that have been 
advanced for good compacting. Sized 
coal or coal from which fines have 
been removed does not lend itself to 
successful compacting. Run-of-mine 
coals should first be crushed or 
screened and the sized coal put in a 
separate pile very definitely isolated 
by a passageway from the compacted 
pile. 

A properly compacted pile is spread 
out across the coal storage area by a 
drag or scraper and a bulldozer. The 
thickness of each layer is usually from 
6 to 12 in. A second way of com- 
pacting is to use a heavy weight with 
a comparatively large surface area. 
When compacted and stored in this 
way the pile is hard and firm and will 
stgnd with vertical walls when exca- 
vated. Water runs off readily even on 
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Fig. 4—COAL RESERVES comparable to Commonwealth Edison's 350,000-ton pile at Ridgeway generating 
needed at process plants, but do teach a lesson in handling and compaction methods. 





a slight slope. By way of contrast, 
a segregated, uncompacted pile con- 
tains regular air flues between layers 
which inevitably invite fires. 

The slopes are the weakest part of 
a compacted pile since segregation is 
there most pronounced. Wind can 
force air into the pile at this vulner- 
able spot. There are several ways to 
safeguard the slopes. If a bulldozer is 
used it can be run up and down the 
slopes frequently as the pile forms. 
However, this means a much less steep 
slope than the normal 45-deg. angle 
of repose, which is a’ disadvantage in 
limited storage areas. You can also use 
excavated basins with earth slopes or 
embankments having about a 2:1 
slope. Both give fine protection but 
do offer some problems during coal 
removal. A recent improvement in 
coal storage is to seal the pile top and 
bottom to prevent air infiltration and 
reduce windage loss. Fines held in 
place by a thin cover of heavier coal, 
asphalt, oil or tar have all been tried 
successfully for this purpose. 


NEW FUELS 


There is a good possibility that 
nuclear energy eventually will com- 
pete with coal to a large extent if the 
breeder reactor processes now under 
observation pan out. Assuming con- 
tinued use of the gaseous diffusion 
process it is estimated that coal con- 
sumption in connection with that 
process might eventually go to 22,- 
500,000 tons a year. But with breeder 
reactors, the basic: uranium will be 
converted to plutonium and energy, 
the latter already demonstrated as 
practical for power production. Four 
different industry groups, including 15 
of the largest electric utility companies 
and several big chemical concerns, 
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are studying commercial power pro- 
duction from atomic sources. The 
possibilities are tremendous despite 
high investment, since every pound 
of uranium which fissions can yield 
energy equivalent to 3 million Ib. 
(1,500 tons) of coal. 

Coal itself offers a number of new 
application ideas. Despite all the 
latest mechanization aids the unit 
output per miner has not improved 
appreciably. This is because the easy- 
to-get-at coal for both underground 
and strip mining is running out and 
it takes more equipment to hold the 
old rate of output. As a result the 
Bureau of Mines, along with the Ala- 
bama Power Co. at Gorgas, Ala., have 
been experimenting with underground 
gasification of coal with the idea of 
securing better than 80 percent of 
the available coal against the best un- 
derground mining records of 50 per- 
cent. 

Their new approach—electrocar- 
bonization—tequires only drilling 
holes from the surface and inserting 
steel casings that carry an electrical 
conductor to an electrode at the bot- 
tom. When the current flows be- 
tween pairs of electrodes a “burn 
path” develops. Then air, steam or 
oxygen are forced down the borehole 
to gasify the underground coke so 
that you get producer, manufactured 
or synthesis gas depending upon what 
medium you force down the borehole. 
The Btu. content runs from 80 to 
300, and with a catalyst it has been 
suggested that it can be boosted to 
1,000. 

Low temperature carbonization is 
still another development on the coal 
front. Alcoa and the Texas Power & 
Light Co. are using the process at 
Sandow on lignite. Pittsburgh Con- 





station are seldom 





solidation Coal Co. is successfully op- 
erating the Disco process. In both 
cases the readily volatile portions of 
the fuel are driven off for chemical 
recovery or to make a rich fuel gas, 
leaving a char of 10,000-12,000 Btu. 
per Ib. heat content. The char is then 
fired under boilers. In the latter case 
it is also used as domestic fuel. 


PROCESS WASTES 


Much of the present activity in the 
burning of process wastes stems from 
attempts to avoid stream or air pollu- 
tion. For example, the pulp industry 
is now seriously attempting to control 
the sulfite waste problem by burning 
the concentrated waste liquor in a 
way similar to the smelting of sulfate 
process black liquor. The steel indus- 
try has long burned its blast furnace 
gas (100 Btu. per cu. ft.), as well as 
coke oven gas (500-600 Btu. per cu, 
ft.). These fuels were readily avail- 
able, of course, but their use has had 
the added advantage of reducing at- 
mospheric pollution and improving 
community relations. Similarly many 
other industries have burned their 
refuse, such as wood waste, coffee 
beans, furfural extraction wastes, ba- 
gasse, and so on down the line. How- 
ever, such fuels are of value only 
where they are easily available. Fur- 
thermore, combustion offers the most 
convenient disposal. Although use of 
such waste fuels will probably in- 
crease in the future, like waste heat 
recovery operations they will continue 
to account for a relatively minor part 
of the nation’s fuel energy needs. 
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Combustion Theory and Practice 


An appreciation of the fundamentals of combustion 
provides a better understanding of commercial burners. 


The eminent historian, Carleton J. 
Hayes, once observed that the birth 
of chemistry as a science was delayed 
a century beyond the birth of physics 
because of entrenched misconcep- 
tions about the nature of combustion. 
Routing of the phlogiston theory, 
however, cleared the way for progress 
in the science of chemistry and in the 
art of making effective combustion 
equipment, Modern research has shed 
much light on the nature of combus- 
tion, but modern technology has in 
turn multiplied the number of com- 
bustion problems to be solved. 

Briefly here we shall consider prin- 
ciples of combustion and operating 
features of combustion equipment. 


REACTION MECHANISMS 


Combustion, the exothermic reac- 
tion of fuel with oxygen from the air 
or some other source, does not occur 
unless the fuel is first in the gaseous 
state; mechanisms for the oxidation of 
gases therefore apply to all types of 
combustion. Investigations of the past 
30 years show that the equation for 
the over-all chemical reaction does not 
describe the mechanism of any com- 
bustion process. 

The simplest illustrative case, com- 
bination of hydrogen and chlorine, 
though it does not involve oxygen, is 
analogous to other oxidation reactions. 
Hydrogen and chlorine in stoichio- 
metric proportions will not combine 
unless something is done to dissociate 
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some of the chlorine molecules. When 
the chlorine is dissociated by light, 
hydrogen chloride is produced at ex- 
plosive rates by the following reac- 
tions: 

H, + Cl HCl + H 

H + Cl, HCl + Cl 
and so on, in which hydrogen and 
chlorine atoms are the carriers in a 
chain reaction. 

The hydrogen-oxygen reaction is 
far more complex, but it, too, has 
been explained satisfactorily by a 
chain-reaction mechanism of many 
steps, in which hydrogen peroxide 
plays a key role as a trigger which 
dissociates thermally to provide chain- 
carrying species, OH, HO, and H. 
There is also fairly good agreement 
among investigators as to a chain- 
reaction mechanism for the oxidation 
of carbon monoxide. 

In the case of hydrocarbon oxida- 
tion, chain mechanisms involving the 
formation of aldehydes and peroxides 
as intermediates are indicated, but the 
complex details are far from fully for- 
mulated. 

The combustion of solid carbon is 
a physico-chemical process in which 
the physical and chemical histories ot 
the material are important factors in 
determining the reaction rate. Exten- 
sive studies have led to the conclusion 
that oxygen atoms which reach the 
carbon surface by diffusion are ad- 
sorbed and form a complex with the 
carbon atoms. Decomposition of this 


complex and chemical reaction follow. 
At temperatures below 1,650 deg. F., 
a mixture of oxides is produced; above 
that temperature, carbon monoxide 
predominates. Carbon dioxide is then 
formed by the fast chain reaction in 
the gas phase. 

Carbon combustion is of interest 
not only in the burning of coal, our 
most important fuel, but also because 
carbon is often an intermediate in 
the combustion of gaseous and liquid 
fuels. When these latter are heated 
sufficiently in an oxygen-deficient at- 
mosphere, thermal cracking occurs, in 
stead of combustion by the hydroxyla- 
tion route. Cracking yields fine car- 
bon particles, which subsequently 
burn with a yellow, luminous flame 
of high radiant emissivity. This is de- 
sirable for some types of heating 
processes, notably. the metallurgical. 
In other cases carbon formation is 
undesired, especially where too quick 
cooling causes combustion to cease 
and the carbon remains as soot or 
smoke, 

In contrast to the chain-branching 
reactions by which combustion pro- 
ceeds, there are chain-breaking reac- 
tions which, if predominant, can cause 
combustion to cease. One of the most 
important of these is the adsorption 
of active radicals by a cold surface, 
such as a metal burner wall or a 
screen. Since the maintenance of 
combustion can be explained by ther- 
mal as well as diffusion mechanisms, 
which are characterized by similar 
mathematical expressions, it is some- 
times difficult to tell whether the 
quenching action of a cold surface is 
a chain-breaking effect or a thermal 
effect. 


IGNITION AND FLAME PROPAGATION 


Ignition of a combustible mixture 
occurs when the temperature and con- 
centration of active species are high 
enough to cause oxidation at such a 
rate that energy released exceeds en- 
ergy lost to the surroundings. Igni- 
tion can occur in mixtures having 
different fuel-air ratios; those which 
are just capable of sustained combus- 
tion represent the rich and lean limits 
of flammability. 

Combustion, once initiated, propa- 
gates as a thin wave or flame front, 
which can be studied either as the 
moving surface of a sphere or as a 
layer fixed in space—the case of the 
conical flame surface above a bunsen 
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Fig. 1—SCHEME of flame propagation. 


burner. The wave propagates in a 
direction normal to itself into the un- 
burned mixture at a rate known as 
the burning velocity or flame speed. 

Referring to Fig. 1, the unburned 
mixture with velocity S, and tempera- 
ture T, approaches the flame front, 
which may be subdivided into a pre- 
heat zone and a reaction zone. In 
the first zone the unburned gas re- 
ceives heat by conduction and active 
radicals by diffusion from the burning 
gas downstream. Reaction begins at 
the ignition temperature T, and con- 
tinues until the reactants are con- 
sumed; the temperature, velocity and 
concentration of chain-carriers at this 
point are those of hot, burned gas. 

If the flame front just described is 
stabilized—held fixed in space—above 
the rim of a bummer tube through 
which the gas flow is laminar, the 
flame front can be almost a straight 
cone. It is distorted somewhat at the 
base by thermal expansion and the 
quenching action of the rim. If the 
flow rate is increased and the flow 
becomes turbulent, the flame front 
becomes wrinkled and greatly ex- 
tended in area. Here, the propagation 
normal to the flame front will be the 
same as before, and the laminar flame 
speed will still hold for all small ele- 
ments of flame-front area, but the net 
effect is that burner throughput can 
be greatly increased and the so-called 
turbulent flame speed may be several 
times the laminar. 

When the flow rate is further in- 
creased the flame will blow off the 
burner port, sometimes, under con- 
trolled conditions, continuing to burn 
as a lifted flame above the port. 


CuemicaL Encineerinc—June 1953 


0 200 


400 600 800 
Port velocity, Un, ft/sec. 


1000 ~=—- 1200 


Fig. 2—LENGTH of flame vs. port velocity. 


If the flow rate is reduced the flame 
will reach upstream to get more fresh 
mixture, sometimes going all the way 
to the burner tube; this is flash- 
back. If the tube is large enough the 
flame will propagate through it; other- 
wise it will be quenched by the cold 
tube walls. 

By the use of special devices flame 
can be stabilized in an air-fuel stream 
at velocities much higher than blow- 
off velocity for a normal burner. One 
such device is the flame-retention bur- 
ner, which has a pilot flame held in 
an annular ring around the main 
stream of gas. 

Still more effective is a bluff object, 
such as a cone, rod, or V-gutter set 
normal to the flow. The gas stream- 
line which hits a rod, for example, is 
diverted around it and, in conse- 
quence of an adverse pressure gradi- 
ent, is bent into eddies on the down- 
stream side, recirculating toward the 
low-pressure region there. The eddy 
gases move slowly enough so that a 
spark applied will cause combustion to 
start. Flame in the wake region then 
serves as a pilot source of heat and ac- 
tive species to promote propagation 
through the main stream of gas. Vari- 
ants of this type of flame stabiliza- 
tion are used in high-output combus- 
tion systems such as those in turbo- 
jets and ram-jets. 


COMBUSTION OF UNMIXED FUEL JETS 


It is sometimes desirable to burn 
an unmixed fuel jet, allowing mixing 
and combustion to proceed simultane- 
ously. This is the cheapest heating 
process in some furnaces, or it may 
be desirable to get the high emissivity 


of radiant heat obtained from com- 
bustion of the carbon formed in the 
flame. 

The flame of a pure fuel jet burn- 
ing in quiet air is characterized by its 
length and appearance, which are 
strongly dependent on the jet veloc- 
ity. The variation of flame length 
with port velocity is shown schematic- 
ally in Fig. 2, At low velocities the 
mixing which must precede combus-’ 
tion is accomplished by the slow proc- 
ess of molecular diffusion. In this 
laminar flame region, Zone I, flame 
length increases rapidly with increas- 
ing jet velocity, Zone II is a transi- 
tion region where turbulence so speeds 
the mixing process that the flame 
actually becomes shorter while fuel is 
supplied faster. In Zone III, turbu- 
lence is fully developed, and mixing 
keeps pace with increased fuel flow. 

In all the first three zones the 
chemical reaction is relatively so fast 
that mixing time controls the over-all 
process and thus the flame length. 
With jet velocities higher than about 
200 or 250 ft. per sec., however, the 
time required for reaction becomes 
the controlling factor. Thus, in Zone 
IV flame length increases slowly with 
increased jet velocity. A pilot ring 
near the gas port is necessary for 
stabilization cf such a flame at veloci- 
ties higher than 300 ft. per sec. 


FUNCTIONS OF COMBUSTION 
EQUIPMENT 


A complete combustion system pre- 
pares the fuel, delivers it at the desired 
trate to a burner or grate, provides a 
supply of air in the right amount and 
at the right place, controls combustion 
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in a predetermined manner best suited 
to the heat-transfer process involved, 
and provides adequate safeguards 
against accidents. 

The selection of combustion equip- 
ment is governed by technical and 
economic factors relating to the heat- 
ing process and the fuel, The simplest 
and most versatile combustion systems 
usually require the most costly fuels, 
and vice versa. Obviously, the far 
greater complexity and cost of a pul- 
verized coal system compared with a 
system burning gas or light oil can be 
justified only because of lower fuel 
cost. 

Although combustion of lump coal 
on grates is important in the over-all 
economy, this article neglects grates 
and stokers for three reasons: (1) 
Even in large central stations and in- 
dustrial generating plants the trend 
is towaras oil or pulverized coal; (2) 
lump coal is rarely suitable for modern 
process heating jobs requiring flexi- 
bility and accurate control; and (3) 
design of grates and stokers is chiefly 
a mechanical problem—one of ma- 
terials handling—and is usually con- 
sidered part of the furnace design. 


PULVERIZED-COAL BURNERS 


Coal can be burned most rapidly 
and efficiently if pulverized to parti- 
cles of 20- to 100-micron size for sus- 
pension firing. Mechanical pulveriz- 
ers use ball mills, hammers or balls in 
races for pulverizing coal by crushing, 
impact and attrition; a stream of pre- 
heated air serves to dry, transport and 
classify the coal. In some newer pul- 
verizers size reduction is accomplished 
by attrition between coal particles pro- 
pelled by high velocity steam jets. 

Pulverized-coal burners blast the 
suspension into a furnace in a cy- 
clonic motion. Primary air burns the 
volatile matter which is distilled from 
each coal particle within a fraction of 
a second after it enters the furnace. 
The particle is heated to incandes- 
cence by this combustion of volatile 
matter and is ready for the scouring 
action of secondary air to effect com- 
plete combustion. A typical pulver- 
ized coal burner is shown in Fig. 3. 


GAS BURNERS 


Depending on the nature of their 
provision for mixing gas and air, bur- 
ners can be classified as premixing, 
nozzle-mixing, or luminous-flame {fur- 
nace-mixing) burners. The concen- 
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Fig. 3—HORIZONTAL turbulent burner 
for pulverized coal and oil firing. 


trated blue flames of the first two 
types allow high volumetric heat re- 
lease rates—from about 100,000 Btu. 
per (hr.) (cu. ft) in low-velocity sys- 
tems up to 40 million Btu. per (hr.) 
(cu. ft.) in pressurized high-velocity 
systems. The long, luminous flame, 
on the other hand, may have several 
times more radiating power at a given 
temperature and can provide more 
uniform temperature in a furnace, al- 
though its output is limited to about 
40,000 Btu. per (hr.) (cu. ft.). 

In most premixing devices kinetic 
energy of the gas or the air is used 
to inspirate the other fluid and do the 
work of mixing. In the atmospheric 
burner common to household gas 
ranges and small industrial furnaces, 
gas at 2 to 10 in. w.c. is fed through 
a spud (orifice) to a venturi mixer. 
Because of the resulting low pressure 
at the venturi throat, air is inspirated. 
As the two streams approach the 
throat and merge, the difference in 
their velocities sets up shear forces 
which promote turbulent jet mixing. 
From 40 to 60 percent of the total 
air required can thus be mixed with 
the gas; provision must be made for 
uniform distribution of secondary air 
around the burner ports. Fig. 4 shows 
an atmospheric burner for a heating 
boiler, designed for using gas at 4 in. 
w.c. and essentially constant capacity. 

The high-pressure inspirating bur- 
ner is like the atmospheric except that 
it uses gas at pressures of 1 to 30 psi., 
preferably not less than 5 psi. All the 
air required for combustion can be in- 
spirated or, if contro] of flame length 
is desired, designs are available which 
permit turning down the primary and 
introducing secondary air. Fig. 5 
shows such an arrangement; this par- 


ticular burner has a flame-retaining 
nozzle with the annular ring to shel- 
ter a pilot flame. 

Aspirating mixers use the kinetic en- 
ergy of air supplied by a blower at 
4 to 2 psi. or more for entraining gas 
in a venturi mixer. Normally the gas 
pressure is reduced to atmospheric by 
a governor, as shown in Fig. 6. The 
air-fuel ratio is set by a valve in the 
gas line. The illustrated arrangement 
is of a closed firing system—the bur- 
ner is sealed to the furnace wall and 
the furnace may be operated at posi- 
tive pressures. With open firing, as in 
Fig. 5, the furnace is operated below 
atmospheric pressure. 

Refractory burner tiles, such as 
shown in both Figs. 5 and 6, may be 
conical, cylindrical or venturi-shaped 
for various types of burners. The hot 
tile radiates to the incoming unburned 
mixture, thus assuring ignition and re- 
ducing the possibility of blow-off or 
flash-back in the event of sudden pres- 
sure changes. 

With either the inspirator or the as- 
pirator mixer a single valve controls 
the flow of air-fuel mixture to the bur- 
ner, because with fixed orifices the 
flow rate of the entrained fluid is al- 
ways proportional to that of the en- 
training. The upper limit of capacity 
depends on either the pressure of 
the fluid that supplies mixing energy or 
the approach to blow-off velocity; the 
lower limit is set by approach to flash- 
back velocity. Safe minimum mixture 
pressures for atmospheric firing are 
0.25 in, for natural gas, 0.50 in. for 
faster-burning manufactured gas. The 
turndown ratio is equal to the square 
root of the ratio of maximum to 
minimum pressure-drops. 

In another type of premixer the 
air and gas are drawn together through 
a gastight blower and the mixture is 
delivered to one or more burners. 
Valves which are a part of the assem- 
bly permit accurate setting of the 
air-fuel ratio to maintain oxidizing, 
neutral or reducing atmospheres over 
a wide capacity range. A flame-check 
between the burner and the blower is 
obviously required. A popular type of 
burner for use with premix machines 
is the refractory-cup burner shown in 
Fig. 7. The air-fuel mixture impinges 
on the surface of a combination bur- 
ner tip and burner block. The re- 
fractory surface is at close to white 
heat and acts as a high-temperature, 
high-emissivity source of radiant heat. 
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The nozzle-mixing burner is a type 
singularly safe from flash-back, be- 
cause air and gas are kept separate un- 
til within the burner tile in a furnace 
wall. The simplest of these has a mul- 
tiport burner head to eject gas against 
the tile and vanes to swirl the air 
which is drawn in by furnace draft. 

The burner shown in Fig. 8 re- 
ceives under pressure separate streams 
of gas and air, automatically propor- 
tioned. (Use of part of the air for 
atomizing fuel oil makes this a combi- 
nation gas-oil burner.) The nozzle- 
mixing feature makes possible a turn- 
down ratio of better than 15:1, when 
gas alone is burned. 

Another burner designed for mixing 
air and gas immediately before com- 
bustion is the Fanmix burner. Gas 
at 1 to 30 psi. issuing from jets in 
spider arms rotates the spider and its 
hub as a reaction motor. Fan blades 
mounted on the hub draw air through 
the back of the burner and blow it 
into the furnace nearly normal to the 
direction of initial gas flow, promoting 
good mixing and short-flame, high-ca- 
pacity combustion. The model shown 
in Fig. 9 has alternate spider arms de- 
signed for ejecting steam-atomized 
oil, making this also a gas-oil combina- 
tion burner. 

Luminous flame burners are de- 
signed for low-velocity admission of 
air and gas, free of turbulence, to the 
furnace. The air surrounds the gas, 
combustion occurs at the interface, 
and, by heating the core of gas, pro- 
motes thermal cracking and the car- 
bon formation prerequisite to a long 
luminous flame. 

A combustion application of par- 
ticular interest to chemical engineers 
is the submerged combustion process. 
Developed originally for concentrating 
sodium sulphate solution without the 
severe scaling problem that attended 
use of tubular evaporators, the process 
consists of burning gas and air, either 
premixed or nozzle-mixed, in a bur- 
ner submerged below the surface of a 
liquid in almost any type of tank. Hot 
combustion products issue directly 
into the liquid from a conical burner 
or from a perforated pipe which ex- 
tends below the burner nozzle and 
along the bottom of the tank. Bur- 
ner submergence is normally about 
4 ft. below the surface, requiring rela- 
tively high-pressure gas-air mixtures to 
overcome the liquid head. 

Heat transfer from combustion 
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Figs. 4-9—-GAS BURNERS: (4) Atmospheric; (5) inspirator, with flame-retaining 
nozzle; (6) aspirator; (7) refractory cup; (8) nozzle-mix combination; (9) Fanmix. 


product bubbles is rapid and uniform. 
Heat-release rates are as high as 4 to 5 
million Btu. per hr. per cu. ft, of com- 
bustion space. The turndown ratio is 
limited to about 2:1. While originally 
used to solve a scaling problem, sub- 
merged combustion is efficient in 
other processes of liquid heating or 
evaporation and in recarbonation of 
water. Fuels used normally are natural 
or liquefied petroleum gas, or in some 
cases No. 1] or No. 2 fuel oil. 


OIL BURNERS 


Vaporization is prerequisite to com- 
bustion of fuel oil. This can be per- 
formed as a separate first step, with 
vaporized oil and air fed to the bur- 
ner. In one such unit, products of 
combustion from a pilot flame heat 
and vaporize the oil by direct contact 
in a chamber. This separate vaporiz- 
ing system is used with some domestic 
and small-scale industrial burners, or 
as a standby source of gas. 

An oil burner recently introduced 
(see Chem. Eng., Feb. 1953, p. 208) 
vaporizes the oil in a chamber which 
is part of the burner assembly. As 


shown in Fig. 10, a portion of the hot 
combustion gases are recirculated by 
air inspiration to provide the heat for 
vaporization. No burning takes place 
in the vaporization zone, since the 
mixture velocity is higher than the 
velocity of flame propagation. Any of 
the common distillate oils can be used, 
with work under way to develop a 
suitable design for burning residuals. 

In all large industrial systems, 
vaporization occurs in the furnace, 
preceded by atomization of the oil to 
particle sizes mainly in the 10 to 50- 
micron range. Most atomizers can 
handle light and medium fuel oils at 
ambient temperatures; the cheaper 
residuals, Nos. 5 and 6, must be pre- 
heated to about 200 deg. F. for vis- 
cosity reduction. 

Oil droplets entering the furnace at 
high velocity are simultaneously ex- 
posed to radiant heat from the bur- 
ner tile and the scouring action of an 
air blast. A race between vaporiza- 
tion and thermal cracking occurs. The 
larger drops, especially those of low- 
volatile residual fuels, are likely to be 
cracked, and combustion of the car- 
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Figs. 10-14—O1L BURNERS: (10) vaporizing, self-contained; (11) steam atomizing; (12) pressure atomizing; (13) rotary 
mechanical atomizing; (14) combination oil-gas-pulverized coal. 


bon formed requires considerable time 
and space. 

Oil burners are classified according 
to the means used for atomization. 
Low-pressure air-atomizing burners, 
such as the oil-burning part of the 
dual-fuel burner in Fig. 8, use air at 
1 to 3 psi. for atomizing oil supplied 
at 5 to 10 psi. Swirl vanes in their re- 
spective delivery tubes cause counter- 
rotation of the main and atomizing 
air streams as they leave the burner 
nozzle; this promotes turbulent mix- 
ing with the oil. Turndown ratio is 
governed by atomizing air required, 
which may be 10 to 20 percent of the 
total air. These burners have low 
first cost and operating cost. They 
are widely vsed in the numerous in- 
dustrial applications which do not re- 
quire the high output and efficiency 
possible with some other types of 
burners, 

High-pressure air or steam-atomiz- 
ing burners atomize the oil within the 
burner in some models and at the 
nozzle exit in others, Internal mixing 
followed by travel down a long tube 
is likely to give the oil droplets a 
chance for reaggregation. External 
mixing works on the same principle as 
does the low pressure system, that is, 
a cyclone of steam or air tears the oil 
into droplets as it leaves the nozzle. 
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The difference is that the atomizing 
fluid at 75 to 150 psi. produces finer 
atomization, faster evaporation and 
mixing. 

Steam is frequently used because its 
general availability makes for low first 
cost. But steam atomization increases 
the combustion space required and 
reduces thermal efficiency, as com- 
pared with air atomization. Use of air 
also provides wider capacity range 
(better than 20:1) since the atomiza- 
tion air is only about 3 percent of that 
required for firing at full load. A 
burner of this type is shown in Fig. 11. 

Pressure-atomizing burners use en- 
ergy of the oil itself for atomization. 
At pressures up to 300 psi. the oil is 
discharged into a small swirl chamber 
(see Fig. 12) through tangential slots 
and from the swirl chamber out 
through an orifice to the combustion 
space, in the form of a 60 to 80-deg. 
spray cone, Some nozzles have many 
oil jets, spaced around a nozzle head 
and set to discharge toward a tunnel 
wall. Combustion air (primary) is 
mixed with the oil either inside or im- 
mediately outside the swirl chamber. 

For good atomization the pressure 
drop across the nozzle should not be 
varied more than about 2:1. Since 
pressure drop varies with the square of 
throughput, turndown is thereby lim- 


ited to 1.4:1. In some burners the 
turndown is increased to 4:1 by use 
of a plunger to shut or open some of 
many openings from the oil tube to 
the swirl chamber. In another bur- 
ner the full-load oil flow is continu- 
ously delivered to the swirl chamber, 
but for lower firing rates a controlled 
fraction is recycled to the pump inlet. 
Maintenance of a constant differential 
between supply and return pressure 
insures uniform atomization over a 
turndown range of 15:1. 

The rotary mechanical atomizer 
(Fig. 13) feeds oil to a conical cup 
which spins at 3,500 to 10,000 rpm. 
As it leaves the cup the oil tends to fly 
out as a thin sheet normal to the cup 
axis, owing to centrifugal force. At 
this point a cyclonic blast of air 
parallel to the cup axis hits the oil, 
atomizes it, and promotes rapid evap- 
oration and mixing. The turndown 
ratio of this type of burner is about 
16:1. 

Burners which use pressure or ro- 
tary mechanical atomization are gen- 
erally used for space heating and 
steam generation where their short 
flames, high output, high combustion 
efficiency, and low power consump- 
tion for atomization offset high instal- 
lation costs. 

(Continued on page 221) 
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CECIL H. CHILTON, associate editor of 
Chemical Engineering, prepared this arti- 





cle from background material furnished 
by Westinghouse Electric Corp. 

Thanks are due especially to the fol- 
lowing individuals for checking certain 
sections: L. H. Gillette, resistance heat- 
ing; J. D. Hall, infrared larnps; C. R. 
Olson, arc furnaces; and R. E. Kirby, in- 
duction and dielectric heating. 

Before joining the editorial staff in 
1950, Mr. Chilton spent ten years with 
Du Pont in a variety of technical activi- 
ties. At one time or another during this 
period he was concerned with each of the 
various methods of applying electrical 
heat to chemical.processes. 

He is a graduate of Alabama Poly- 
technic Institute and has an M. S. from 
Carnegie Institute of Technology. 


Electric Heating Methods 


Ease of control or ability to attain high temperatures 
account for many applications in chemical process work. 


Growing use of electrical heating 
methods by industry is a reflection of 
two trends—the relative cost of elec- 
tric energy vs. fuel energy is becoming 
more favorable, and more and more 
industrial processes require the appli- 
cation of heat under conditions which 
inherently favor the use of electrical 
methods. 

As any householder knows, electric- 
ity has to be dirt cheap and fuel sky- 
high to make space heating with 
electricity economical. Such condi- 
tions might obtain only in very lim- 
ited parts of the world, notably in 
Norway. Electric heating is used, 
therefore, only when it can compete 
with combustion of fuels on other 
counts than the direct cost of therms 
of energy. 

One of the most important and 
useful attributes of electric heating is 
the ease with which high tempera- 
tures can be attained. There is no 
problem with maximum flame tem- 
perature or reversible reactions; the 
only real technical problem is with 
materials of construction. And even 
this difficulty is lessened by the fact 
that many electrical heating applica- 
tions avoid oxidizing conditions. 

The absence of products of com- 
bustion eiiminates the need for stacks 
or flues. There is no soot or ash, 
hence no disposal or pollution prob- 
lems. Heat can be applied directly in 
an evacuated space. 

Finally, electrical heating offers cer- 
tain advantages as to ease of control 
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and uniformity of application, al- 
though these depend largely upon the 
particular heating method and how it 
is used. 


CLASSIFICATION OF METHODS 


For commercial applications there 
are only two basic methods by which 
electrical energy is converted into heat 
—-resistance to flow of current through 
a conductor and excitation of mole- 
cules in a nonconductor. 

For practical purposes, however, 
the term resistance heating ordinarily 
applies only where a voltage is directly 
impressed across a solid conductor, 
such as a Nichrome wire, which can 
either be exposed to the surroundings 
or protected with a sheath of a suit- 
able material. 

Although purposely excluded by 
this definition, infrared heat lamps 
are basically another embodiment of 
resistance heating. Because use of 
lamps involves a different approach. 
however, than resistance heaters in 
general, this rather artificial separation 
of the two is generally recognized. 

The third form of electrical heat- 
ing depending on resistance to flow of 
current is the electric arc. Here the 
resistor is a gas or vapor, whose source 
is usually one of the electrodes. For 
example, the industrially important 
carbon arc is essentially the flow of 
electricity through an atmosphere of 
carbon vapor. 

A more distant relative, but still 
part of the resistance heating family, 





is induction heating. Generation of 
heat here, however, is not from flow 
of current in a primary conductor, but 
from a current induced within a 
secondary conductor by virtue of its 
position in a rapidly fluctuating mag- 
netic field. There is no direct elec- 
trical connection between the primary 
power supply and the conductor being 
heated. 

Dielectric heating is related to in- 
duction heating in that there is no 
direct electrical connection with the 
work, and a rapidly changing field is 
required, But dielectric heating is ap- 
plied only to nonconductors. The 
high-frequency electric field does not 
induce an electric current; rather, it 
is a voltage effect. Heat is created 
by stressing the molecular structures 
within the nonconductor. 


TRANSFER OF HEAT 


All three conventional methods of 
heat transfer—conduction, convection 
and radiation—are used in the appli- 
cation of electrical heating methods, 
To these we must add a very im- 
portant fourth—the generation of 
heat within the material itself. 

Transfer by conduction often oc- 
curs with straight resistance heating. 
The resistance elements can be at- 
tached directly to and in contact with 
the material or vessel to be heated. 

Convection also occurs frequently 
in the application of resistance heat- 
ers. Heat is transferred from a re- 
sistance element immersed in a fluid 
through a fluid film to the surround- 
ing fluid by the mechanism of con- 
vection. 

Radiant heat transfer is the pre- 
dominant mechanism in the use of 
infrared heat lamps. Since the filay 
ment is at practically white heat, 
rapid transfer can be obtained. The 
same is true also for arc heating, with 
the arc itself as an extremely hot 
source of radiation. 

Although straight resistance heating 
elements don’t operate at such high 
temperatures, often transfer of heat 
by radiation is quite practical. The 
surface area of the elements is made 
large enough to permit dissipation of 
radiant energy at the required rate. 

Generation of heat within the ma- 
terial itself gives electrical heating 
methods a unique advantage in proc- 
ess work. This is especially true with 
dielectric heating, where the interior 
portions of materials of poor thermal 
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TYPICAL multi-purpose metal-sheathed resistance-heating elements. 


conductivity can be quickly heated 
without having to transfer heat in- 
wards from the surface. Again, in 
many applications of arc furnaces the 
electrodes are actually submerged in 
the charge and ‘much of the heat is 
developed by the flow of electric cur- 
rent through the charge itself. 


ENERGY RELATIONSHIPS 


The rate at which electrical energy 
can be transformed into heat is ex- 
pressed by the equation 

P=PR 
for direct current, or 
P = 1.732 PR cos 6 

for three-phase alternating current, 
where P is the power in watts, I the 
current in amperes, R the resistance 
in ohms and @ the power factor. Good 
design, when using a.c., avoids induc- 
tance and unbalanced phases so that 
power factor is kept as high as pos- 
sible. 

Since there are no products of com- 
bustion to carry away part of the 
energy, all of the energy input is 
potentially available for use in the 
process. ‘Where the process permits 
complete enclosure and good insula- 
tion the efficiency (ratio of useful en- 
ergy to input energy) can approach 
100 percent. With some types of 
electric heating, however, there are 
unavoidable losses in the frequency 
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conversion or current rectification. 

Although outside the scope of in- 
dustrial electric heating, there is much 
current interest in the heat pump as 
a domestic space-heating device. The 
heat pump, in essence, uses electricity 
as a means of elevating the tempera- 
ture level or availability of thermal 
energy stored in the earth. In a sense 
it provides useful heat to the extent 
of three or four times the amount of 
electrical energy consumed. 


RESISTANCE HEATING 


Although all but one of the com- 
monly used methods of electric heat- 
ing depend on resistance to flow of 
current, the most common usage of 
the term resistance heating applies to 
passage of a primary electric current 
through a metallic or nonmetallic con- 
ductor. 

Resistance heating is an extremely 
versatile tool; it can be used for ex- 
tremely light duties, such as house- 
hold appliances, or for large industrial 
jobs. It can transfer its heat to the 
work by any or all of the mechanisms 
of heat transfer, including, in some 
cases, the use of the work itself as 
the resistor. Resistance heaters can 
operate in high-pressure atmospheres 
or in high vacuums. Their only limi- 
tations are the temperature at which 
the elements melt or the combination 


of temperature and atmosphere at 
which the elements oxidize or other- 
wise deteriorate. 

These limitations are avoided inso- 
far as possible by using materials of 
high melting point and resistance to 
oxidation. The most common metallic 
resistance elements are made of alloys 
consisting chiefly of nickel and 
chromium. A good nonmetal for re- 
sistance heating is silicon carbide. Car- 
bon and graphite are suitable where 
they can be protected from oxidation. 

The application of resistance heat- 
ing in process work has been facili- 
tated in rm ~ent years by the develop- 
ment of multi-purpose metal-sheathed 
resistance elements. These are avail- 
able in a number of standard forms 
and ratings for light and medium-duty 
applications. They usually consist of a 
suitable resistor of Nichrome wire or 
ribbon embedded in a refractory, with 
the assembly surrounded by a pro- 
tective metal sheath. The material of 
which the sheath is made can be 
steel, stainless steel, brass, lead, etc., 
depending on the proposed service 
conditions. 

Strip heaters may be flat or curved, 
for attaching externally to tanks, re- 
actors or pipes. Although individual 
elements are limited in rating, the 
usual installation employs a sufficient 
number of elements connected in cir- 
cuits of suitable voltages and phases. 

Immersion elements are used for 
heating liquids (or melting solids) in 
tanks, drums, tank cars or reactor 
jackets. They may have threaded or 
flanged connections to permit sealing 
into completely enclosed systems. 
Some are rated as high as 50 kw. 
and are available with three-phase wir- 
ing. 

Complete prefabricated _ electric 
heaters can be bought in ratings up 
to 100 kw. for heating water, oil, 
Dowtherm, steam and air. 

A recent development is a radiant 
resistance heater designed to compete 
with infrared lamps. A single element 
of suitable length is backed by a 
parabolic highly polished aluminum 
reflector. Certain advantages over 
lamps are obvious, such as less glare 
and more rugged construction. 

The older devices for applying re- 
sistance heating are the conventional 
electric resistance furnaces and ovens. 
These may be classified as direct or in- 
direct, depending on whether the 
work is exposed to the hot elements 
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or whether a muffle or some other 
surface is interposed between. 

In its basic form a resistance fur- 
nace consists of a series of bare re- 
sistance elements arranged in a suit- 
able electric circuit, suspended from 
or backed by refractory and insulating 
materials and radiating their energy 
to the work being heated. The latter 
may be the material being processed 
or it may be a container holding the 
material. Use of a container or muffle 
surface isolates the heating elements 
and protects them from damage or 
deterioration. 

By conventional definition the elec- 
tric oven differs from the furnace in 
that it usually operates at low to 
moderate temperatures (below 800 
or 900 deg. F.) and the heat is trans- 
ferred from the elements to the work 
principally by circulating hot air. This 
distinction is purely arbitrary. 

Resistance furnaces can be designed 
for continuous process work. The ma- 
terial being heated can be propelled 
through the furnace mechanically or, 
where the material is a granular solid, 
the container or muffle can be slightly 
inclined and rotated in the manner of 
a rotary kiln. 

A variation of conventional resist- 
ance heating utilizes the material to 
be heated as the resistor. Graphitizing 
furnaces, heating of aluminum and 
magnesium potlines, and electric glass 
and frit melting are typical examples. 
Where it is applicable this method 
has several advantages. It is efficient 
because the heat is generated where 
it is most desired. The enclosing 
structure or material, including the 
refractories, operates at a lower tem- 
perature than the heated material. 
With more conventional methods, 
the heating elements and furnace walls 
must operate at a higher temperature 
to provide heat flow into the material 
being heated. 

Although no heating elements are 
tequired, electrodes are required to 
bring the electric energy to the ma- 
terial; these electrodes must operate 
at elevated temperatures. 

The resistance of the usual ma- 
terials heated by this method may 
vary radically with temperature. This 
usually necessitates a variable-voltage 
power source. The control equipment 
then is more complicated than with 
conventional resistance heating, where 
simple on-off control is frequently 
used. The most common types of 
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equipment used to provide the variable 
voltage are tapped transformers, satura- 
ble reactors and induction regulators. 
An interesting technique gaining 
increased attention for process applica- 
tions is the heating of pipes by the 
resistance of the pipe itself. This sys- 
tem is useful where long lines would 
otherwise have to be jacketed or 
traced. For safety reasons such appli- 
cations use fairly low voltages. 
Design of a resistance-heating in- 
stallation is rather complex. It is not 
sufficient merely to provide heating 
elements whose ratings total up to the 
required kw. output. One of the most 
important considerations often over- 
looked is the design of the heat-receiv- 
ing part of the system. If heat can- 
not be absorbed from the elements at 
the required rate, the elements will 
overheat and may burn out. Even on 
simple strip-heater applications, the 
nominal rating of the heating element 
is based on good contact with the 
accepting surface. If this contact is 
impaired by corrosion, loosening, etc., 


_ troubles will occur. 


With proper experience the process 
engineer can design and build his own 
resistance heating system. Although 
this may work out well on small jobs, 
the specialists in various manufactur- 
ers’ organizations should handle the 
design of large commercial systems. 


INFRARED LAMP HEATING 


Incandescent lamps used for illumi- 
nation purposes are designed to emit 
as much as possible of their radiant 
energy in the visible spectrum range 
consistent with satisfactory life. In- 
frared lamps, although they produce 
considerable visible light, emit most 
of their radiant energy in the longer, 
invisible infrared wave lengths, 

Other types of resistance-heated ele- 
ments also depend on radiation as 
their primary means of heat transfer. 
But the infrared lamp, using a tung- 
sten filament protected by a sealed-in 
atmosphere of inert gas, operates at 
a much higher temperature than these 
other resistance heaters. The infra- 
red lamp, thus occupies a unique posi- 
tion among resistance-heating devices, 
since the power radiated by a source 
increases as the fourth power of the 
absolute temperature. For example, 
an infrared lamp operating at 2,500 
deg. K. radiates 81 times as much 
energy as a resistance heater of the 
same wattage operated at one-third 


the absolute temperature of the lamp. 

Another advantage of infrared 
lamps is the ease with which they 
can be installed. This sometimes 
leads the user to build what may ap- 
pear to be an acceptable installation, 
yet which in many respects may be 
inadequate and uneconomical. Design 
of a sizable infrared oven deserves the 
attention of an expert. 

Like other types of lamps, those 
used for infrared heating are subject 
to mechanical breakage and can also 
break on contact with water, paint or 
other liquids. Breakage of lamps due 
to contact with material passing 
through an oven on a conveyor may 
be averted by use of a permanent 
coarse-mesh screen placed between 
lamp banks and material. Breakage 
due to contact with liquids can be 
prevented by proper design of the 
oven wherein no lamps are located 
under the material being heated. 

Infrared lamps find their chief use 
in the low to moderate temperature 
field, such as the drying of sheet and 
granular materials and the baking of 
surface finishes. In the latter applica- 
tion, the energy passing through the 
film is partially absorbed, the rest 
passing through is absorbed by the 
underlying base material, increasing 
its temperature; as a result, the finish 
bakes “from the inside out.” Granu- 
lar materials are most readily dried 
by spreading them out in a thin 
layer. 

In continuous drying or baking 
ovens the lamps are arranged in suit- 
able banks so that preferably all sur- 
faces of objects passing through the 
oven are subjected to direct radiation 
from the lamps. The lamps are of two 
general types, one used with separate 
gold-plated reflectors, the other with 
the reflector sealed in the bulb itself. 
Typical large installations employ 
hundreds of lamps each rated at 125 
to 1,000 watts. 

In many instances infrared lamps 
can be used in much smaller numbers 
for safe and convenient spot- or batch- 
heating jobs. For example, in joining 
materials with a thermosetting ce- 
ment, a single lamp usually can pro- 
vide sufficient heat to cure the resin. 


ARC HEATING 


Whenever an electric circuit con- 
sisting of solid (or liquid) conductors 
is broken by an air gap, current will 
continue to flow if either the voltage 
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is high enough to ionize the gas mole- 
cules in the gap or the current is 
high enough to vaporize some of the 
conductor and fill the gap with a 
conducting vapor path. The latter 
phenomenon is the basis for arc heat- 
ing. 

In practice, the arc is established by 
bringing into momentary contact two 
electrodes (or one electrode and the 
work) and subsequently separating 
them. As they are being separated 
the last points of contact offer enough 
resistance to generate localized hot 
spots and vaporize some of the elec- 
trode material. As the electrodes are 
separated completely the vapor pro- 
vides a conducting path of high re- 
sistance. : 

The limiting distance between the 
electrodes and, therefore, the maxi- 
mum resistance of the arc, is a func- 
tion of the electrode material and the 
voltage. Remembering, however, that 
the amount of heat generated de- 
pends on the [’R loss, it is usually 
preferable to operate with shorter arcs 
and high currents rather than longer 
arcs and lower currents. Arc furnaces, 
therefore, usually operate in the range 
of 40 to 260 volts, electrode to shell. 

The most suitable electrode ma- 
terials are carbon and graphite. Graph- 
ite has a higher current-carrying capac- 
ity than carbon, but costs more per 
Ib., so that there is actually very little 
real cost difference between the two 
materials. Consumption of electrodes 
is the result of oxidation, either from 
atmospheric air entering the furnace 
or from reaction with the furnace 
charge. 

The carbon arc is the most intense 
source of heat used commonly in in- 
dustrial practice. Its temperature is 
estimated at about 6,000 deg. F. The 
major problem of furnace designers, 
therefore, is to provide for the absorp- 
tion of heat fast enough to keep the 


furnace shell and lining from getting 
too hot. 

Ciscuit arrangements used in arc 
furnaces vary widely. Small-scale op- 
erations may use single-phase current; 
large commercial furnaces, however, 
customarily operate on a three-phase 
circuit. Special transformers provide 
two desirable features—a high react- 
ance to even out wide fluctuations in 
load, and voltage-changing taps to per- 
mit using the voltage best suited to 
the particular operation. 

The arc may be formed between the 
electrodes in the furnace space above 
the charge. The charge is heated, in 
such cases, by direct radiation from 
the arc and by reradiation from the 
roof and walls. When the charge it- 
self is conducting, the arc may pass 
from one electrode to the charge and 
through the charge to a ground elec- 
trode or to another arcing electrode. 
With this arrangement, some heat is 
liberated in the charge itself by 
straight resistance heating. In some 
arc-furnace operations, the electrodes 
are submerged in the charge, so that 


resistance heating is actually the pre- 


dominating mechanism, with arcing 
occurring only to a minor extent 
where the contact between electrodes 
and charge was poor. 

Although arc furnaces are used to. 
the greatest extent in the melting of 
metals and the production of ferroal- 
loys, they figure prominently in chem- 
ical operations requiring high temper- 
atures, such as calcium carbide and 
elemental phosphorus. Sizes up to 
30,000 kw. are in service in this 
country. 

Operation of arc furnaces requires 
closer attention than other types of 
electric furnaces, chiefly to adjust the 
position of the electrodes. Modern 
furnaces equipped with regulators pro- 
vide this control by automatically po- 
sitioning the electrodes to maintain 
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constant current, voltage, or power 
consumption. 


INDUCTION HEATING 


Whenever an electrical conductor 
intercepts a changing magnetic field, 
a current is induced in the conduct- 
ing material; the resultant I°R loss 
causes heat to be generated within the 
material. This process is induction 
heating. 

In practice the field is provided by 
passing an alternating current of a 
suitable frequency through a coil. The 
material to be heated is placed in 
close proximity to or within the coil. 

Metals and other good conductors 
can often be heated advantageously 
by induction heating. Among the fac- 
tors in its favor are: Heat is generated 
directly in the material without physi- 
cal contact; heating can be concen- 
trated in the specific areas requiring 
heat; the high power densities possible 
allow more rapid heating by induction 
than by other conventional methods; 
heating starts instantly in the work 
when power is applied to the coil and 
stops instantly when power is inter- 
rupted. 

Frequencies used for induction 
heating cover a very wide range. As 
the frequency is increased, the depth 
of current penetration decreases. For 
example, at 60 cycles per sec., the 
effective depth of current penetration 
in hot steel is about 2.5 in., while 
at 450,000 cycles it is only 0.035 in. 

The heat pattern desired and the 
size of the work determine the cor- 
rect frequency to be used. The nomi- 
nal power-line frequency of 60 cycles 
per sec. is used for through heating 
heavy sections of ferrous and non-fer- 
rous materials or for melting. Higher 
frequencies up to 12,000 cycles are 
supplied by motor-generator sets or 
discharge-gap oscillators and are used 
for melting, through heating and thick 
case-hardening. Still higher frequen- 
cies, up to 500,000 cycles, referred to 
as radio frequencies (RF), are pro- 
duced by vacuum-tube oscillators or 
spark-gap oscillators and are used for 
through heating of thinner sections 
and thin case-hardening. 

The only limitation as to tempera- 
ture attainable is the ability of the 
work (or the crucible in the case of 
melting) to withstand the tempera- 
ture. The coil which carries the cur- 
rent is normally made of hollow cop- 
per through which water passes to 
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INDUCTION heating examples, left; dielectric heating for curing wood glues, right. 


keep it cool, since currents of 15,000 
amp. through an induction heating 
coil are not uncommon. 

Induction heating is inherently a 
low power-factor process compared 
with resistance heating, and as the 
frequency is increased the conversion 
efficiency decreases. Although this 
would appear to make its use uneco- 
nomical, the reverse is usually true, 
since the energy from the coil is 
used only to heat the work in “ec 
places requiring heat. For example, 
to case-harden a 1-in. round piece of 
steel to a depth of 0.035 in. requires 
heating approximately 0.050 in. of the 
_ surface to 1,600 deg. F. With the 
power densities available, this could be 
done in less than 1 sec. and with one- 
tenth the power required to bring the 
whole piece up to temperature as 
required by. slower heating methods. 

Quite often less expensive materials 
can be used and extra operations, such 
as carburizing, can be eliminated. In 
addition, the short heating times pos- 
sible with high power densities re- 
duce scaling and oxidation to a mini- 
mum. 


DIELECTRIC HEATING 


Whereas induction heating is ap- 
plied to electrical conductors, dielec- 


CuemicaL Encingertinc—June 1953 


tric heating is used to heat electrical 


nonconductors. Electrical nonconduc- 


tors are also notoriously poor conduc- 
tors of heat; however, the usual heat- 
flow equations and problems are 
eliminated by the use of dielectric 
heating. 

This is accomplished by placing the 
nonconductor between two electrodes 
or plates in a kind of sandwich and 
applying a voltage between the plates 
at a frequency in the megacycle range. 
This creates a rapidly alternating elec- 
tric field across the material and re- 
sults in a stressing of each molecular 
structure in the field. This stressing 
causes molecular friction and the re- 
sult is heat. If the material is homo- 
geneous, the voltage stress is uni- 
form across the material, and the 
temperature rises uniformly through- 
out the material, since heat is being 
generated by stressing each individual 
molecule. 

An attractive feature of dielectric 
heating is that heat can be generated 
within a material in only a fraction 
of the time it would take if heated 
by thermal conduction from the out- 
side in. Also, temperature gradients 
which are required when heating from 
the outside can sometimes harm the 
hotter outside section of the material. 


These are not present with dielectric 
heating. 

Selective heating can be accom- 
plished when nonhomogeneous ma- 
terials are heated, since one phase can 
be brought up to the desired tempera- 
ture without getting the entire piece 
up to that temperature. 

The development of urea-resin 
glues, whose curing is accelerated by 
heat, has led to the extensive use of 
dielectric heating in gluing wood. 
Here the selective feature of nonhom- 
ogeneous materials being heated is 
used efficiently to put most of the 
power into the glue rather than the 
wood. 

Other typical uses of dielectric heat- 
ing are the twist setting of rayon and 
nylon, preheating of plastic preforms 
prior to molding, sealing plastic 
sheets, curing and drying of cellulose 
sponges and foam rubber. 

Although moisture evaporation is 
usually not an economical application 
for electric heating, other considera- 
tions, such as damage to the material 
by excessive surface temperatures and 
long heating times, make the use of 
dielectric heating quite practical. 
There are installations today supply- 
ing 500 kw. output of dielectric heat- 
ing energy into individual ovens. 
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CHARLES L. RESCORLA, writer of this 
article, is an application engineer with 


the York Corp., at York, Pa., specializing 
in the application of refrigeration pro- 


Refrigeration and Refrigerants 


Below atmospheric temperatures, heat has to be pumped 
“up hill” and refrigeration enters the process picture. 


Refrigeration in the modern sense is 
the controlled removal of heat, with 
maintenance of temperatures below at- 
mospheric conditions. Chemical engi- 
neers have applied refrigeration for 
many purposes including the follow- 
ing: gas separation at low tempcra- 
tures; condensation of gases; dehu- 
midification of air; solidification of a 
solute in a solvent; low-pressure liquid 
storage; removal of heat of reaction; 
recovery of solvents; control of ferment- 
ing temperatures; sublimation or freeze 
drying of heat-sensitive substances; 
cooling for preservation, and other 
cooling applications. Table I lists a 
few specific applications of refrigera- 
tion in the chemical field, along with 
the applicable temperature levels. 


cesses to the low-temperature problems 
of industry. He is licensed as a profes- 
sional engineer in the state of Pennsyl- 
vania, and was the author of the thorough- 
going article on absorption refrigeration 
that appeared in the March 1953 issue 
of Refrigerating Engineering. Born and 
reared in Grand Haven, Mich., he re- 
ceived his B.S. in mechanical engineering 
from Michigan State College in 1948, 
following a three-year interruption of his 
course by a tour of duty in the Navy, 
from 1942 to 1945. Emerging with the 
rank of ensign, he returned to complete 
his education, then joined York as a 
student trainee in 1948. Asked regard- 
ing his extra-curricular interests, ‘““Chuck’’ 
admits to an absorption in spectator 
sports. But, says he, his most important 
hobby is his family. 


Mechanical methods of refrigeration 
are universally used in the industrial 
field. Mechanical refrigeration can be 
defined as the removal of heat by the 
expenditure of mechanical (or heat) 
energy. Vapor-compression, steam-jet 
and absorption refrigeration, and the 
heat pump are various methods of me- 
chanical refrigeration. These systems 
all have the characteristic of recirculat- 
ing the refrigerant in a closed circuit. 

Natural refrigeration methods are 
nearly obsolete today but were quite 
prevalent around the turn of the cen- 
tury. Natural methods include use of 
natural ice, ground water and the plac- 
ing of the product in cold atmospheric 
air. (But ground and surface water, 
and atmospheric air, are used as heat 


Table I—Typical Refrigeration Applications in the Chemical Process Industries 


Process 


Gas separation. ... 


Product or Equipment 
aw and — oxygen 
a 


Temperature 
Level, 
Deg. F. 

—280 to —180 

—250 to —150 


Process 


fe on noe nee acid. 


Synthetic ammonia. 
Dehumidification of air... 


Solidify solute from solvent 


Low pressure liquid gas 


we and tonnage oxygen 
Ni 


Recover solvents. ........ 


+50 to +70 
—15 

+40 

—15 

+25 

+40 

—250 

+40 


+10 to +50 
4 


peratures 


Remove heat of reaction... 


Control fermenting tem- 


Sublimation, freeze drying. 


Cooling for preservation... 


sinks for mechanical refrigeration and 
for process cooling above about 60 
deg. F.) After the ice, water or air 
had absorbed heat from the cooled 
product it was not reused. Natural 
refrigeration was used in the early days 
of dewaxing oils. The oil was placed 
in large tanks in the wintertime 
(hence “winterizing” ) and the result- 
ant low-temperature chilling caused 
separation between the solidified wax 
and oil. 

Refrigeration plants may operate as 
direct or indirect systems. If the prod- 
uct to be cooled contacts the refriger- 
ant directly through a heat transfer 
surface, then it is termed a direct sys- 
tem. However, if there is an interme- 
diate heat transfer medium between 
the refrigerant and the cooled product, 
an indirect system is indicated. A di- 
rect plant is illustrated by a FlakIce 
machine where water is frozen on the 
outside of a rotating cylinder through 
which ammonia refrigerant is circu- 
lated. A block-ice plant, however, uses 
sodium or calcium chloride brine to 
freeze water in cans, with the brine 
heat transfer medium cooled by an 
ammonia evaporator. Many process 
cooling systems are of this type. This 
is termed an indirect system. 

The unit of refrigeration is the ton, 
arate unit. A ton of refrigeration is the 
heat necessary to melt 2,000 Ib. of 
32 deg. F. ice to 32 deg. F. water in 
24 hr. Since the latent heat of fusion 
for ice is 144 Btu. per Ib., this means 
288,000 Btu. per day, 12,000 Btu. per 
hr., or 200 Btu. per min. 


VAPOR COMPRESSION SYSTEMS 


Most industrial refrigeration plants 
use the vapor-compression system. 


Temperature 


Product or Equipment 
Viscose rayon... . 


Cellulose acetate 

Cold rubber... .. : 

Dyes (nitration processes) Pa oe 
Nitrocellulose.............. , 

Amine acetate . 

~—80 to +20 
+30 

+30 

+40 

+45 

+40 to +50 


—70 to 0 
0 


Film (acetone) 

Textiles (carbon tetrachloride) . 
Rubber (carbon disulfide) .. 
Rayon (acetone)... .. 


Alcohol. ........ 
Penicillin. . . 


Blood plasma 
Antibiotics 
Natural rubber. . +60 
Drugs. . +40 


Explosives. . +50 
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These plants consist of four major 
pieces of equipment—evaporator, com- 
pressor, condenser and expansion 
valve. The refrigerant, as a volatile 
liquid, boils in the evaporator where 
the product or the heat transfer me- 
dium is cooled. Heat from the prod- 
uct supplies the latent heat of evapo- 
ration to the refrigerant. A compressor 
removes the vapors from the evapora- 
tor, increasing their pressure and tem- 
perature level so that the heat ab- 
sorbed in the evaporator—plus the 
heat of compression—can be rejected 
at a higher temperature level. This 
heat is removed in the condenser by 
bringing the refrigerant vapor in con- 
tact with a cooler fluid through a heat 
exchange surface. The liquefied re- 
frigerant then flows through an expan- 
sion valve where its pressure and tem- 
perature are reduced to those existing 
in the evaporator. As the refrigerant 
expands to a lower pressure, some of it 
evaporates and cools the remainder of 
the liquid to the lower temperature. 
This expansion is a constant-enthalpy 
process. Single-stage, compound and 
cascade systems are three methods of 
vapor compression in use, and all will 


be described. 


SINGLE-STAGE VAPOR COMPRESSION 


The single-stage vapor-compression 
system is so designated because the re- 
frigerant vapor is compressed in a 
single stroke of a piston. A sketch of 
such a plant is shown in Fig. 1, with 
the ideal temperatures and pressures 
for ammonia refrigerant indicated at 
the various points. In this sketch the 
brine heat transfer medium flows 
through the evaporator where it is 
cooled from +20 to +15 deg. F. The 
refrigerant is at a lower temperature 
(+5 deg.) than the brine and heat 
flow to it causes the refrigerant to boil. 
The vapor is taken into a compressor 
where the pressure and temperature 


are increased to 154.5 psig. and 210 
deg. F., respectively. The sensible heat 
and latent heat of condensation are 
then removed in the condenser. 

This cycle can be illustrated on the 
pressure -enthalpy (P-H) diagram as 
shown in Fig. 2, with values corre- 
sponding to those in Fig. 1. A few 
important considerations will be illus- 
trated using the values shown. 

Refrigerating effect per lb. of re- 
frigerant circulated through the evapo- 
rator is the enthalpy difference be- 
tween D and B. That is, H,-H» = 
613.3 — 138.9 = 474.4 Btu. per Ib. 
ammonia. 

Pounds refrigerant circulated per 
minute per ton is 200 divided by re- 
frigerating effect; in this case 200/ 
474.4 = 0.422 Ib. ammonia per ton. 

Work of compression is given by 
the enthalpy difference between points 
C and B. That is, He — H, = 713 — 
613.3 = 99.7 Btu. per Ib. ammonia, 
or 42 Btu. per ton. 

Theoretical horsepower per ton is 
determined by converting work of 
compression per ton into horsepower 
by use of the conversion factor 42.42 
Btu. per min. = 1 hp. Here 42/42.42 
= 0.988 hp. per ton. 

Heat rejected in the condenser is 
H, — Hp or 713 — 138.9 = 574.1 
Btu. per Ib. ammonia, which amounts 
to 242 Btu. per ton. 

Coefficient of performance CP is 
the ratio of refrigerating effect to work 
of compression. Here CP = 474.4/ 
99.7 = 4.76. 

Compression ratio CR is the abso- 
lute discharge pressure, divided by the 
absolute suction pressure. Here CR = 
(154.5 + 14.7)/(19.6 + 14.7) = 
4.94. 

The power requirements in an ac- 
tual plant are greater than the theo- 
retical horsepower due to compressor 
inefficiencies and design. For this case 
the actual horsepower per ton would 


Table 1I—Characteristics and Application Range of Common Industrial Refrigerants 
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Fig. 1—SINGLE-STAGE ammonia vapor- 


compression system. 
Fig. 2——P-H DIAGRAM for Fig. 1. 


Fig. 3—TYPICAL power requirements 
for simple vapor-compression system, 


be approximately 1.3. Typical horse- 
power requirements for two refriger- 
ants used in simple vapor-compression 
systems are shown in Fig. 3. It will 
be noted that as the evaporator tem- 
perature decreases, which is an indi- 
cation of higher compression ratios, 
the horsepower increases. The com- 
pression ratio is generally limited 


-——Econ, Evap. Temp.—— 





Refrigerant 
Ammonia,....... 


Methyl chloride. 
Propane........ 
Propylene. ..... 
Sulfur dioxide... 


* A, reciprocating; B, rotary; C, centrifugal. 
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Fig. 4—TWO STAGE compound F-12 vapor-compression refrigeration cycle. 
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Fig. 5—-CASCADE vapor-compression system uses difterent refrigerants in two stages. 


because of high discharge tempera- 
tures. 

The single vapor-compression cycle 
accounts for a great majority of all sys- 
tems under 300 tons and operating 
down to around —20 deg. F. 

Table II gives a comparison of some 
of the refrigerants used in single-stage 
plants, along with the economical op- 
erating limits. 


COMPOUND VAPOR COMPRESSION 


The compound or multi-stage vapor 
compression system is used to obtain 
lower temperatures than can be eco- 
nomically obtained with a single-stage 
system. Compound plants are so des- 
ignated because the refrigerant vapor 
is compressed in several stages from 
the evaporator to condenser, Compres- 
sion of the vapor can be handled by 
separate compressors on each stage or 
by one compressor with the vapor 
flow through several stages in series 
within the compressor. The centri- 
fugal compressor generally has two or 
more compression stages. . 

Fig. 4 shows a two-stage compound 
compression system, with typical oper- 
ating values for Freon-12 as the re- 
frigerant, using a four-stage centri- 


202 


fugal compressor and a single-stage 
reciprocating compressor. Freon-12 
vapor is taken from the evaporator at 
—70 deg. and compressed to 23.87 
psia. intermediate pressure, which cor- 
responds to a saturation temperature 
of 0 deg: F. The discharge tempera- 
ture from this compressor is 70 deg. 
F. This vapor is cooled to the satura- 
tion temperature of 0 deg. F. by ex- 
panding liquid from the condenser 
into this vapor line. The vapor from 
the liquid intercooler which was used 
for subcooling the refrigerant supplied 
to the evaporator is also added to this 
vapor line. All of the vapor entering 
at the intermediate pressure is com- 
pressed in the second-stage compressor 
up to condensing pressure. Liquid re- 
frigerant from the condenser is taken 
through an intercooler where it is 
cooled to the intermediate tempera- 
ture, and this subcooling results in a 
thermodynamic gain in the system as 
each pound of refrigerant circulated 
through the evaporator is capable of 
taking more heat from the cooled 
. product. 

The size of compressors available for 
compound plants sets the intermediate 
pressures, but for most economical 


equipment selection and operating 
cost, the compression ratios of the 
stages should be nearly equal. 
Two-stage plants can usually be justi- 
fied on the basis of reduced operating 
expense and first cost of equipment 
from around —20 deg. F. evaporator 
temperature, down to about —80 deg. 
F. If a centrifugal compressor were 
used over this same range, from six to 
eight stages would be required. Three- 
stage compression plants are used be- 
low —80 deg. F. and down to —135 
deg. F. with the proper refrigerant. 
Table II gives the operating range of 
refrigerants used in compound plants. 


CASCADE VAPOR COMPRESSION 


Cascade vapor-compression systems 
have been used for the temperature 
range from —250 deg. F. to —100 
deg. F. They consist of two or more 
independent single or compound com- 
pression systems using different re- 
frigerants. Fig. 5 shows a cascade sys- 
tem with a single stage of ethylene 
vapor compression on the low-tempera- 
ture side and two stages of propane 
vapor compression on the high-temper- 
ature side. The discharge gas from the 
ethylene compressor is condensed in 
the cascade condenser by the evapora- 
tion of propane. The evaporator of 
the high-stage system, in this case the 
propane system, becomes the con- 
denser for the low-stage system. 

There are two interrelated reasons 
for using a cascade system. First, the 
refrigerants used in the low stage have 
critical pressures at temperatures below 
that obtainable in a water-cooled con- 
denser, hence requiring condensation 
at a lower temperature. Second, most 
of the readily available refrigeration 
equipment is designed for around 250 
psig. maximum pressure which be- 
comes a limit for discharge pressures. 

By use of a cascade system it is pos- 
sible to choose the various refrigerants 
at their most economical operating 
point, which means low compression 
ratio, low hp. per ton, low cfm. per 
ton and moderate working pressures. 

In comparison to the ethylene- 
propane system shown in Fig. 4, if 
Freon-22 were used in the evaporator at 
—148 deg. F., the cfm. per ton would 
be 250, while ethylene requires 8. This 
shows up as a considerable first-cost 
saving in compressor size, piping, in- 
sulation for piping, etc. 

The cascade system requires an over- 
lap of temperatures in the cascade con- 


June 1953—Cuemicat ENGINEERING 











REFRIGERATION 





Chemical Mole 
Refrigerant Symbol Wt. 
DEGUAOD . bsiii oie. ch Sid cs) CHs 16.03 
IS de ee OU CF: 88.0 
Ethylene CrHs 28.03 
Ethane.......... Cie 30.04 
Freon-13......... CCIF; 104.4 
Carbon dioxide... .. . 44.0 


* Triple point pressure, 75.1 psia. 


denser which results in higher power 
requirement than a compound system 
using the same refrigerant over the 
same temperature range. 

Some of the refrigerants commonly 
used in the low stage of the cascade 
system are methane, Freon-14, ethyl- 
ene, Freon-13 and ethane. The oper- 
ating range and other information on 
these refrigerants is given in Table III. 

In the last few years cascade systems 
have been installed using two common 
refrigerants such as ammonia and 
Freon-12 in order to utilize the low- 
cost and efficient Freon centrifugal 
system, and evaporators more suitable 
for ammonia. Liquid ammonia evapo- 
rates and is taken into the cascade 
condenser cooled by Freon-12 at a 
lower temperature. In new plants the 
system is used when the load involved 
is not large enough for an ammonia 
centrifugal compressor. An existing am- 
monia plant can increase its capacity 
by using a cascade system in parallel 
with the original ammonia compres- 
sion system. 


AIR EXPANSION SYSTEM 


Cascade systems are used down to 
around —250 deg. F. For further tem- 
perature reduction it is possible to use 
a gas such as nitrogen as the refrigerant 
in the low side. Another method for 
producing very low temperature is to 
use an air expansion engine or turbine. 
In one of these systems air is com- 
pressed to 80 psig. and dehumidified 
by water coils and refrigerant coils. 
The air is regeneratively cooled in a 
heat exchanger down to —250 deg. 
and then enters the expansion engine 
where work is performed. Therefore 
heat is removed from the air, reducing 
its temperature to around —290 deg. 
F. This cooled air supplies the neces- 
sary refrigeration and then cools the 
warm air in the heat exchanger. Varia- 
tions of the air-expansion turbine sys- 
tem are used in low-temperature 
separations, for example, oxygen and 
nitrogen in high purity and tonnage 
oxygen plants. 
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Table 11]—Characteristics and Application Range of High-Pressure Refrigerants 














Evap. Cond. Refrigerant ~ Temp. Range, °F.———~ 
Temp. @ Temp. @ Circulated Theor. Coef. of Cascade 
40 Psia., 200 Psia., Per (Min., Ton) Hp. per Perform- Evaporator Condenser 
°F, °F, Lb. Ft.* Gas Ton ance Temp. Temp. 
—234 —178 1.27 4.40 1.46 3.23 —275 to ~215 ~—205 to —170 
—170 —106 5.41 4.43 1.28 3.70 —250 to —150 —135 to —95 
-lill — 43 1.40 4.06 1.39 3.40 200 to — 90 — 70to —10 
—90 -7 1.40 4.27 1,35 8.49 —190 to — 60 — 85 to +10 
-77 +8 5,03 4.65 1,46 3.23 —200 to — 50 — 30 to +20 
—69.9* — 24 1.56 1.81 0.61 7.85 — 69to — 40 — 20 to +50 


ABSORPTION REFRIGERATION 


Absorption refrigeration systems use 
two working substances, a refrigerant 
and an absorbent. One of the more 
frequent combinations is ammonia- 
water, usually referred to as an am- 
monia absorption system. It can be 
used over a wide range of evaporator 
temperature, and the sizes range from 
150 to 5,000 tons. A diagram of one 
of these plants is shown in Fig. 6 with 
typical operating conditions of a plant 
for cooling calcium chloride brine. The 
brine is cooled in the evaporator by 
ammonia refrigerant and the vapor 
flows to the absorber. A weak solution 
of ammonia in water (weak aqua) is 
sprayed into the absorber and absorbs 
the ammonia thereby becoming a 
strong solution of ammonia in water 
(strong aqua), Cooling water through 
the tubes of the absorber removes the 
latent heat of condensation and the 
heat of association. 

A pump takes the strong aqua from 
the absorber, which operates at evapo- 
rator pressure, and increases the pres- 
sure to generator pressure. The temper- 
ature of the strong aqua is increased 
in a heat exchanger before it enters 
the generator. Heat is applied, driving 
ammonia and water vapor from the 
strong aqua solution and forming weak 
aqua. The vapor passes through a 
bubble cap plate tower. The pure am- 
monia vapor from the tower is con- 


densed in a water-cooled condenser. 
Part of the liquid refrigerant from the 
condenser is used as reflux in the tower 
while the remainder is expanded into 
the evaporator. Weak aqua from the 
generator is cooled in the heat ex- 
changer before being used again in the 
absorber. 

Waste heat or steam can be used as 
the source of heat for the generator. 
Table IV gives the quantity and tem- 
perature of heat required, along with 
the steam and water rate. 

The ammonia absorption system has 
only one moving part, the aqua pump, 
which reduces the maintenance ex- 
pense. With the proper automatic 
controls the load. can fluctuate from 
100 percent to 0 with a directly pro- 
portional reduction in the rate of 
steam consumption. 

Outdoor installation is quite often 
used for these systems which makes 
for reduced building costs. 

There are other possible combina- 
tions of refrigerant and absorbent 
which can be used, such as water- 
lithium bromide, and methylene chlo- 
ride-dimethyl ether or tetraethylene 
glycol. The water-lithium bromide 
system must be used above the freez- 
ing point of water and depends on the 
maintenance of a high vacuum in the 
evaporator so that evaporating water 
can cool the remaining water to the 
desired temperature. 
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Fig. 6—ABSORPTION systems generally use ammonia for the refrigerant, water for 
the absorbent. 
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Table TV—Heating and Cooling Requirements for an Absorption Plant 
Lb. Steam 

Per 
(Hr., Ton) 


Btu. Req. 
Per 
(Min., Ton) 
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Table V—Approximate Primary Booster Steam Requirements for Steam Jet Refrigeration 


Initial 
Steam 
Pressure, 


Chilled 

Water 

Temp., 
°F, 


100 
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STEAM JET REFRIGERATION 

Steam jet refrigeration makes use of 
the principle that if heat is not sup- 
plied from an external source during 
evaporation of a liquid, then the body 
of liquid will fall in temperature to 
supply the necessary heat of evapora- 
tion. Using this principle a body of 
water can be cooled by evaporation of 
a small percentage of the water. Fig. 7 
is a diagram of a steam jet system with 
operating conditions for producing 40 
deg. F. chilled water. The steam jet 
system, in comparison to other systems 
using a refrigerant such as ammonia or 
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Freon, would use water as the re- 
frigerant. 

The warmer return water is sprayed 
into an evaporator which is held at a 
high vacuum. Some of the water 
flashes into vapor and the remainder 
is cooled to the temperature cor- 
responding to the absolute pressure of 
the evaporator. 

Steam is expanded in the primary 
booster ejector. As it expands at a 
high velocity it entrains and com- 
presses the flashed water vapor from 
the evaporator. The vapor is com- 
pressed up to a point where it can be 
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Fig. 7—WATER VAPOR refrigeration system uses steam jets to evacuate the 


evaporator. 
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condensed with cooling water in the 
primary condenser. A _ condensate 
pump may be used to remove conden- 
sate from the primary condenser. 

A secondary ejector removes air and 
other non-condensibles (along with 
some water vapor) from the primary 
condenser and puts them through an 
intermediate condenser where more 
water vapor is condensed. Another 
secondary ejector purges the interme- 
diate condenser and increases the pres- 
sure up to atmospheric pressure in the 
after condenser which is vented. 

In the example in Fig. 7, for each 
pound of chilled water, 10 Btu. would 
be removed through the 10 deg. range. 
With the latent heat of 40-deg. water 
at 1,071 Btu. per Ib., an evaporation 
rate of 10/1,071 = 0.0093 Ib. of water 
would be required. This amounts to 
1 percent of the water being cooled. 

Table V gives the steam rate per 
ton of refrigeration with various chilled 
water and condensing water tempera- 
tures, and various steam pressures. 


HEAT PUMP SYSTEM 


The industrial application of the 
heat pump or reverse-cycle system uses 
a system hook-up similar to a standard 
single-stage vapor-compression system 
as shown in Fig. 1. This type of sys- 
tem is usually applied to industrial wa- 
ter cooling where there is a winter- 
time heating duty. 

In the summer months the chilled 
water is cooled in the evaporator in the 
usual fashion, and ground or river 
water is used for condensing purposes. 
In the wintertime the water used for 
the condenser is put through the evap- 
orator where it is cooled. The heat 
taken from the evaporator plus the 
heat of compression is rejected in the 
condenser to the warm water which 
can be used for a heating process. 

A special form of the heat pump can 
be used for concentrating processes. 
The refrigerant condenser supplies 
heat to the product to accomplish 
vapor evaporation. The vapor is then 
condensed in the evaporator of the re- 
frigeration system. A steam ejector is 
used to provide a vacuum so that the 
evaporation and condensation can take 
place at temperatures easily obtainable 
with a single-stage plant. 


REFRIGERANTS 


Two groups of refrigerants will be 
considered. One group includes the 
common industrial refrigerants that 
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can be condensed with water or air. 
The other includes the so-called high- 
pressure refrigerants that are con- 
densed in cascade systems. Table II 
compares the most widely used com- 
mon refrigerants at 5 deg. F. evaporat- 
ing and 86 deg. F. condensing tem- 
perature. 

The condensing pressure and cfm. 
of gas per ton of refrigeration set the 
size and weight of the refrigeration 
equipment and are important first-cost 
factors. Theoretical power per ton of 
refrigeration and coefficient of per- 
formance are indications of the plant 
operating efficiency. It is interesting 
to note that all of the power-per-ton 
figures are within 5 percent of the 
average, indicating nearly equal operat- 
ing costs. As a result of this, prime 
consideration in selecting the refrig- 
erant—particularly in small plants— 
must be given to first-cost factors such 
as size of compressor and safety of the 
refrigerant. In large plants, where a 
small difference in power per ton can 
mean considerable operating expense 
on a yearly basis, both first cost and 
operating cost must be carefully con- 
sidered. 

In systems with large volumes of 
refrigerant, the refrigerant cost be- 
comes a major factor, especially when 
leakage is taken into consideration. 
This points up one of the reasons for 
the petroleum industry using hydro- 
carbon gases for their refrigeration re- 
quirements. 

Ammonia has a low first cost, a low 
cfm. per ton and a high coefficient of 
performance, all of which are desir- 
able. This gives some of the reasons 
for its popularity. 

The economical evaporator tempera- 
ture ranges for single- and multiple- 
stage plants are listed in Table II. For 
the refrigerants suitable only for cen- 
trifugal compressors, the ranges are in- 
dicated among the multi-stage plants 
as these compressors usually have at 
least two stages. Whether a single- or 
multi-stage plant is used in the over- 
lapping temperature range depends on 
the size, operating expense, and first 
cost of the plant along with the all- 
important factor of space available. 
The types of compressors made for use 
with the various refrigerants are also 
included in the table. 

Freon-11, Freon-113, and Freon-114 
have been used exclusively with cen- 
trifugal compressors. These Freons 
along with Freon-12 are very suitable 
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for centrifugal compression because of 
their high molecular weights (high 
vapor densities) which result in low 
pumping heads. This factor keeps the 
number of stages and operating speeds 
at a minimum. 

Table III lists a group of the high- 
pressure refrigerants which have been 
compared at the temperature levels 
corresponding to a pressure of 40 psia. 
in the evaporator and 200 psia. in the 
condenser. The cfm. per ton for these 
refrigerants is nearly the same, with 
the exception of carbon dioxide which 
is at a higher evaporator pressure due 
to its triple point being at 75.1 psia. 

The range of temperatures for the 
evaporator and cascade condenser are 
indicated in Table III and have been 
set so standard compressors could be 
used. In general, reciprocating and ro- 
tary compressors.are in use on cascade 
systems with these refrigerants, as the 
sizes have not often justified centri- 
fugals. 

Heavy-duty equipment has been 
available for carbon dioxide plants. 
However, owing to the high pressures 
involved these systems are gradually 
being replaced by plants using a lower 
pressure refrigerant. 


COMPRESSORS 


Reciprocating, rotary and centri- 
fugal refrigerant compressors are all in 
general use. . 

Reciprocating compressors have one 
or more pistons to compress the gas. 
Various cylinder arrangements, num- 
bers of evlinders, etc., are available. 

Vertical and horizontal reciprocating 
compressors have large displacements 
per revolution and slow operating 
speeds, below 400 rpm. Foundation 
and floor area requirements are large 
for these compressors. 

High-speed compressors operating 
up to 1,800 rpm., with cylinders ar- 
ranged in a V or W for compactness, 
have been developed over the last ten 
years. The advantages of the high- 
speed compressor are many, among 
which are direct connection to low- 
cost, high-speed motors, light-weight 
foundations, minimum vibration, up- 
per floor mounting, and smaller build- 
ing space requirements. One of these 
units with 16 cylinders, direct-con- 
nected to a motor, appears in Fig. 9. 

The rotor of a rotary type compres- 
sor is mounted eccentrically in a cylin- 
der as is shown in Fig. 8. Blades ride 
in slots milled in the rotor and are 


forced out to the cylinder wall by 
centrifugal force. The gas is drawn 
into the compressor between a pair 
of blades and rotation of the rotor 
causes compression as the blades are 
forced into the rotor slots, Such com- 
pressors are used in compound plants 
on the low stage for large displacement 
and low pressure differential. 

Fig. 10 shows a high-speed centri- 
fugal compressor ‘which is generally 
used at capacities above 200 tons. Ro- 
tor speeds from 3,000 to 9,000 rpm. 
give a large cfm. displacement, with 
very small space requirement. 

Impellers, keyed to the rotor shaft, 
are made up of two disks with vanes 
between them, Gas flows from the eye 
of the impeller to the outer edge, then 
being directed into the eye of the next 
impeller. The number of impellers in 
a single housing varies from two for a 
water cooling system, to four for a 
—40 deg. cooling load using one of 
the Freons a’ a refrigerant. 

In low first cost, a centrifugal sys- 
tem competes with a reciprocating in- 
stallation between 200 and 300 tons, 
at the water cooling level. In choos- 
ing the type of compressor to use the 
major points to investigate are: per- 
cent capacity at which plant will run 
during the off season; variation in oper- 
ating conditions from the design 
point; type of drive to be used; and 
overall first cost, operating cost and 
maintenance. 


CONDENSERS AND EVAPORATORS 


Refrigerant condensers can be 
cooled by water, air or evaporating wa- 
ter. Water-cooled condensers are of 
the shell-and-tube type, with the water 
in plain or finned tubes. Finned tubes 
give more surface in a given volume, 
resulting in smaller space require- 
ments. 





























Fig. 8—ROTARY compressors find use in 
compound plants on the low stage. 
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Fig. 9——RECIPROCATING compressor with 16 cylinders in W Fig. 10-——CENTRIFUGAL compressors are used mainly for capac- 
ities above about 200 tons. 


arrangement uses direct motor drive. 


Evaporative condensers are cooled 
by watcr evaporating into an air stream 
over a coil. This removes the heat of 
condensation from the refrigerant flow- 
ing inside the coil. 

Evaporative and ordinary  water- 
cooled condensers are both used for 
systems with capacities up to about 
200 tons; the latter system is used 
above this tonnage. 

A stream of air flowing across finned 
tubes is used in air-cooled condensers 
which find their application in small 
systems such as home refrigerators and 
packaged air conditioners, or where 
water is unavailable. 

There are many types of evaporators 
depending upon the form and temper- 
ature of the product being cooled. 
Horizontal or vertical shell-and-tube 
and plate exchangers, submerged coils 
in tanks, with or without agitation, 
and finned coils, are a tew of the main 


S. 
Thermal, hand- or float-operated ex- 
pansion valves are some of the ways of 
controlling refrigerant flow to the 
evaporators. Controls such as room 
thermostats, low- and _ high-pressure 
cutouts and suction-pressure regulators 
help to make systems automatic. 


A FEW PROCESSES 


Storage Spheres—Refrigerated stor- 
age of volatile liquids has been used 
for. some time. Through refrigeration 
it is possible without exceeding the de- 
sign pressure of the vessel to maintain 
the fluid in the liquid state when the 
critical pressure occurs at a low tem- 
perature. Such spheres can be refrig- 
erated by a coil in the space, or by al- 
lowing some of the liquid to vaporize. 
The vapor is taken to a compressor and 
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condenser and expanded back into the 
sphere. 

A method of storing liquefied natu- 
ral gas used some years ago in Cleve- 
land was to take the properly dehu- 
midified gas and cool it down to about 
—125 deg. F. at 600 psig. The gas 
then expanded to a lower pressure so 
that part of it liquefied, flash gas being 
recycled through the compressor to be 
re-expanded. The liquid was again ex- 
panded to a lower pressure so that the 
storage sphere could operate at a pres- 
sure of around 10 psig. The natural 
gas was maintained at around —260 
deg. F. by evaporation, the vaporized 
tas being recompressed, recondensed 
and expanded back into the liquid 
storage. Initial cooling made use of a 
cascade refrigeration system with 
ethylene in the evaporator to cool the 
natural gas, and ammonia in the high 
stage to condense the ethylene. The 
system has not been used since a dis- 
astrous fire caused by brittle failure of 
the steel in one of the storage spheres. 

Refrigerated spheres have also been 
used for ammonia storage at pressures 
from 0 to 70 psi. Ammonia evaporates 
in the sphere and is recompressed to a 
pressure where it can be condensed 
with water; it is then expanded back 
into the sphere. 

Synthetic Ammonia Plants—Refrig- 
eration has been extensively used in 
the manufacture of synthetic am- 
monia. In some of the processes an 
ammoniacal cuprous solution is used 
to absorb the last traces of carbon 
monoxide from the gas stream ahead 
of the synthesis step. Steam is used to 
drive the CO from the solution and it 
is then cooled with water and am- 
monia down to +15 deg. F. to in- 


crease its absorbing efficiency. After 
the synthesis process part of the am- 
monia is condensed from the gas 
stream using water, while the remain- 
der is condensed in an ammonia-cooled 
condenser at 0 deg, F. 

Chlorine Production—Chlorine can- 
not be economically compressed for 
liquefaction at normal condensing 
temperatures with water because of its 
corrosive nature. Chlorine from the 
cells is compressed to 25 to 50 psi. in 
a sulfuric-acid-sealed pump. With in- 
ert gases present, this vapor starts to 
condense around 20 deg. F. A primary 
chlorine condenser removes most of 
the chlorine at temperatures of —40 
deg. F. to +10 deg. F. However, to 
remove nearly all of the chlorine from 
the gas stream, a secondary condenser 
is used, operating at from —90 deg. to 
—50 deg. F. This type of plant is 
ideal for a compound hookup. One re- 
cent installation for 350 tons of chlo- 
rine per day used a Freon-l2 rotary 
compressor on the secondary con- 
denser at —80 deg., pumping into 
a four-stage Freon-12 centrifugal com- 
pressor at —40 deg. F. evaporator 
temperature on the primary condenser. 

Oil Dewaxing—Refrigeration has 
been used for many years in the oil 
refining industry for dewaxing. Cold 
settling, wax distillate settling, centri- 
fuge dewaxing with naphtha, and sol- 
vent dewaxing with methyl ethyl ke- 
tone or propane are some of the meth- 
ods used. 

In the wax distiliate settling, the oil 
to be dewaxed is cooled in ammonia- 
cooled, scraper-type, double-pipe heat 
exchangers to a temperature below the 
desired pour point. It is then filtered 
to remove the wax. Propane dewaxing 
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systems use propane as the solvent and 
as this is a very suitable refrigerant, 
self-refrigeration of the solution is ac- 
complished. After proper mixing of 
the propane and oil at a pressure of 
200 psi., some of the propane is al- 
lowed to evaporate, cooling the remain- 
der. The evaporated propane is com- 
pressed, the heat is rejected to a 
water-cooled condenser, and liquid 
propane is expanded back into the 
cooling chamber. 

Self-refrigeration is an economical 
process here since: the compressor 
pumps from —10 deg. to condensing 
temperature, rather than from —20 or 
—30 deg. F. for a process using an oil 
chiller. Another important factor is 
that the propane system does not re- 
quire an evaporator, 

Freeze Drying—Freeze drying is 
used for such processes as producing 
blood plasma from whole blood. The 
whole blood is placed in a refrigerated 
space and a vacuum pump decreases 
the pressure. Water is evaporated and 
the remaining blood supplies the heat 
for vaporization. This reduces the 
temperature very quickly and freezes 
the remaining blood. Sublimation of 
the remaining water vapor is carried 
out at temperatures down to —90 deg. 
F. A refrigerant-cooled vapor con- 
denser between the drying chamber 
and the vacuum pump reduces the 
volume of vapor to be handled by the 
pump and also reduces contamination 
of the oil in the pump. A similar proc- 
ess has also been used in manufactur- 
ing antibiotics. 

Dehumidification of Air—Dehu- 
midification of air is used in drug and 
explosives manufacturing, to prevent 
hygroscopic material from absorbing 
moisture. In the drug industry it is 
used to aid in coating pills, in capsule 
assembly rooms and also to control 
quality of other items such as glandu- 
lar products. Dehumidification is also 
used to a lesser extent for employee 
comfort. It is used in precision assem- 
bly work to prevent oxidation, and 
finds extensive application in film 
manufacturing and storage. 


ICE IN PROCESS WORK 


Ice can be a very useful material in 
chemical processing to remove heat of 
reaction and to-accomplish process 
cooling. It is particularly valuable in 
batch processes where large quantities 
of refrigeration are required in short 
periods of time. Ice can be added di- 
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rectly to the process if the presence of 
water is not harmful, or it can be used 
to cool water for circulation through 
jackets, 

There are essentially two types of 
ice manufactured, can or block ice, and 
ice fragments, such as flake ice. The 
first cost of equipment for the two 
types of plant is comparable but the 
operating expense and space require- 
ments for the FlakIce system is less. 
Thus the overall cost of the latter sys- 
tem is less than the block-ice plant. 
Small-ice plants can be installed at the 
point where ice is needed, usually 
above the process so that the ice can 
flow by gravity to the point of use. 
However, block-ice plants are normally 
restricted to the ground floor, owing 
to the heavy weight involved. When 
flake ice is used as an addition to a 
process, its thin flakes melt rapidly and 
transfer their refrigeration quickly. 
Block ice, however, needs to be 
crushed to accomplish a short melting 
time. 


REGENERATIVE COOLING 


Some chemicals require cooling so 
that impurities can be solidified and 
filtered off, for example, stearin from 
cod liver oil and cottonseed oil. Re- 
generative cooling can be used very 
effectively in this type of process. After 
filtering the cooled liquid can be used 
to cool the warm, unfiltered product 
in the first section of a plate-type heat 
exchanger. The remainder of the cool- 
ing is by direct or indirect refrigera- 
tion in the second section of the heat 
exchanger. With such a method only 
about 20 percent as much refrigeration 
is required as with a system using re- 
frigeration through the entire range. 
This method has been used extensively 
in the food industry, especially in milk 
pasteurizing plants, and has wide possi- 
bilities in the chemical industry. 


REFRIGERATION COSTS 


For the cooling range above 32 deg. 
F., water is widely used as the refriger- 
ant because of its ease of handling, 
high specific heat, low viscosity and 
low cost. Economical water evapora- 
tors can be designed to dehumidify air, 
condense vapors, and cool jackets or 
other processes. An evaporator for a 
refrigeran*, however, cannot be as effi- 
cient owing to the large volume of 
vapor to be handled and also because 
of the refrigerant cost. Single-stage 
vapor compression, two-stage centrifu- 
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Fig. 11—AVERAGE COSTS of refrigera- 
tion plants for various evaporator tem- 
peratures. (Equipment only, installed.) 


gals, absorption and steam-jet systems 
are all used for water cooling. The 
type chosen will depend upon the size 
of the plant, the utilities readily avail- 
able and the space available. 

If the power for the drive is pur- 
chased, a motor-driven unit usually 
ends up lowest in first cost. If power 
is manufactured, steam-driven units 
become practical in the larger sizes. 
When waste heat or waste steam is 
available, absorption is practical. 

From 32 deg. F. down to 0 deg. F. 
single-stage, multi-stage centrifugal, 
and absorption system are all used, 
These same systems are used, along 
with compound vapor compression, 
down to around —30 deg. F. At this 
point the single-stage vapor compres- 
sion system can no longer be economi- 
cally justified. Absorption plants have 
been used down to —50 deg. F. evapo- 
rator temperature. 

For the temperature range from 
—30 down to —80 deg. F. multi-stage 
systems with reciprocating, rotary and 
centrifugal compressors are used. The 
tonnage of the plant sets the type of 
compressor used. From —80 down to 
—125 deg. F. the multi-stage and cas- 
cade systems compete. Below —125 
deg. F. cascade systems may prove 
more economical from the first-cost 
standpoint, with possibly a slight dis- 
advantage in operating cost from 
—125 down to —140 deg. F. 

Although refrigeration costs will 
vary greatly depending upon the vari- 
ous items previously mentioned, an av- 
erage value of dollars per ton for vari- 
ous size plants for evaporator tempera- 
ture of —20 deg. F to +50 deg. F. is 
given in Fig, 11. 


207 








HEAT TECHNOLOGY 


CHARLES BLISS writes this article on 
process furnaces on the basis of his 11 
years’ experience with Foster Wheeler 


Corp., New York. In his present position 
he is in charge of furnace design for the 
process plants division. 

He obtained his B. Ch. E. in 1939 frorn 
Cooper Union. Subsequently, his alma 
mater awarded him the professional Ch. E. 
degree. In addition, he has taken further 
graduate work at Brooklyn Poly and is a 
licensed professional engineer in New 
York. 

Mr. Bliss’s outside interests center 
around politics and government. In his 
home town of Ardsley, N: Y., he is a 
member of the board of trustees, the 
village’s elected governing body. He has 
also served on the village planning board. 

His work with Foster Wheeler involves 
extensive travel, which has included jobs 
in Europe and South America. 


Tubular Process Furnaces. 


For direct heating or vaporization of process fluids by 
combustion of fuels, tubular furnaces fill the bill. 


Except for the uses of electrical 
energy and byproduct heat of reac- 
tion, practically all process heating 
originates with the combustion of 
fuels. Liberation of the heat of com- 
bustion and absorption of that heat 
for useful purposes generally take 
place within a suitable enclosure, or 
furnace. 

In many applications of combus- 
tion, the fuel is burned in direct con- 
tact with the material being heated. 
Examples are blast furnaces, glass fur- 
naces and direct-fred kilns. In most 
combustion operations, however, the 
heat is transferred from the flame or 
the gaseous products of combustion 
through a wall of some suitable ma- 
terial, usually a steel or alloy steel 
tube, ; 

The most common use of the lat- 
ter type of furnace is, of course, the 
conventional boiler or steam genera- 
tor. Design and operation of boiler 
plants is customarily outside the prov- 
ince of the chemical engineer, how- 
ever, even though the availability of 
steam in adequate amounts and at 
the right pressures and temperatures 
is basic to the operation of many 
chemical processes. 

Another type of furnace which will 
be excluded from this discussion is the 
fuel-fired batch still or kettle. In most 
process industries this type of equip- 
ment is being replaced by tubular fur- 
naces, by electric heating, or by the 
ust of heat-transfer media. 
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USES OF TUBULAR FURNACES 


This article is concerned primarily 
with tubular fuel-fired process fur- 
naces. Application of these furnaces 
to process work usually occurs where 
the required temperatures are above 
those normally available with steam, 
say, 450 deg. F. Some of these applica- 
tions are: 

1. Heating or vaporization of proc- 
ess fluids in petroleum and chemical 
plants, such as crude-oil heaters and 
fractionation tower reboilers. 

2, Heating or vaporization of heat- 
transfer media, such as Dowtherm, 
petroleum oils and inorganic salts. 

3. Supplying the endothermic heat 
of reaction for chemical processes 
which occur in the furnace tubes, such 
as thermal cracking of naphtha and 
steam reforming of methane. 

Where chemical reactions occur 
within the tubes consideration must 
be given to the heating curve of the 
furnace. This curve is generally a gra- 
phical relationship between the tem- 
perature of the fluid and the dis- 
tance traveled by the fluid from its 
entrance into the furnace. 


THERMAL EFFICIENCY 


Tubular furnaces can be designed 
for thermal efficiencies as high as 80 
percent by providing sufficient surface 
in the convection section for exchange 
of heat contained in the flue gases 
against the incoming process fluid. 
Generally, a 300-deg. F. approach 


(exit flue gas temperature minus in- 
let process fluid temperature) is con- 
sidered a good rule-of-thumb figure for 
economical operation. 

Application of this rule may result 
in the discharge of flue gases which 
are still hot enough to permit addi- 
tional recovery of heat. Where the 
savings in fuel warrant the additional 
investment, there are two choices of 
how to recover more heat—preheating 
of combustion air or generation of 
steam. Equipment for these duties 
can be designed. either as additions 
to or integral with the furnace. 

Air heaters enjoy an advantage over 
steam generators in that an actual re- 
duction in the amount of fuel con- 
sumed is realized. Waste-heat steam 
generators, on the other hand, can 
generally be installed at a lower in- 
vestment, providing a proper supply 
of condensate is available nearby. 

The ultimate practical limitation on 
thermal efficiency is determined by 
the dewpoint of the combustion gases; 
below this temperature corrosion of 
tubes and other metal surfaces is 
severe, particularly when the combus- 
tion gases have a high sulfur oxide 
content. 


NATURAL CIRCULATION 


Tubular furnaces can be classified 
with respect to the method by which 
the fluid is circulated through the 
tubes—either natural convection or 
forced convection. 

In the natural-circulation type of 
furnace, involving the partial or*com- 
plete vaporization of a liquid, no 
charge pump is required. Flow 
through the tubes in the furnace is 
established by the head of a column 
of liquid in a colder part of the fur- 
nace working against a column of 
equal height of a lower-density mix- 
ture of liquid and vapor at a hotter 
point (the furnace tubes). 

Natural-circulation furnaces in proc- 
ess heating are widely used for the 
generation of Dowtherm vapor. Such 
equipment, similar to steam-genera- 
tion equipment, is shown in Fig. 1. 
The downcomer tubes are insulated 
against heat transfer to prevent vapor- 
ization of the liquid in these tubes. 
Thus circulation of the liquid Dow- 
therm is established from the upper to 
the lower drum, and thence as a liquid- 
vapor mixture from the lower to the 
upper drum through the heated fur- 
nace tubes. 
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FORCED CIRCULATION 

A forced-circulation furnace con- 
sists of a number of metal tubes, spe- 
cial fittings to connect the tubes in 
the desired fluid-flow pattern, a re- 
fractory-lined structure, and burners 
to liberate heat within the enclosure. 
The entire assembly is designed to 
perform the expected function at 
minimum cost consistent with good 
operability and control and easy main- 
tenance. 

Fig. 2 illustrates a tubular heater 
of the type where the tubes are ori- 
ented vertically. Each tube extends 
the full height of the furnace, serving 
in both the radiant and convection 
sections. The radiant section of the 
tube receives heat primarily by radia- 
tion from the burner flames .and by 
reradiation from the refractory lining. 
Because of the movement of the fur- 
nace gases within the enclosure a 
small proportion of the heat transfer 
will occur by convection. 

The convection section of the tube 
receives its heat primarily by convec- 
tion heat transfer, since in this region 
the combustion gases have been accel- 
erated in velocity by reduction in the 
gas-flow area. A proportion of the 
heat transfer occurs by radiation, pri- 
marily from the carbon dioxide and 
water vapor in the combustion gases 
which surround the tubes. The fur- 
nace is operated under a slight nega- 
tive pressure, which is established by 
the stack mounted on top of the struc- 


ture. The burners are located in the 
floor and are fired vertically upward, 
using either a liquid petroleum frac- 
tion or a gas fuel. 

Fig. 4 illustrates a design in which 
the tubes are oriented horizontally. 
Here the tubes are located in two dis- 
tinct sections—the radiant section is 
designed for primary heat transfer by 
radiation from the burner flames, 
while the convection section is de- 
signed for primary heat transfer by 
convective means. 

In order to increase the over-all 
thermal efficiency, a tubular air 
heater can optionally be located above 
the convection section. The air 
heater extracts heat from the combus- 
tion gases discharged to the atmos- 
phere and transfers it to the combus- 
tion air for return to the furnace. 

The furnace is operated under a 
slight negative pressure established by 
an induced draft fan, which discharges 
combustion gas from. the air heater 
into the stack, and a forced draft fan, 
which discharges cold combustion air 
to the air heater. Ductwork from the 
air heater distributes the heated com- 
bustion air to the burners. 

Fig. 3 represents an up-draft type 
of arrangement much the same as the 
design of Fig. 2 in that it contains a 
radiant section below the convection 
section, both designs having a stack 
above the structure. It differs from 
Fig. 2 in that the tubes are horizon- 
tally arranged. 
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UNIFORMITY OF HEAT-TRANSFER RATE 

The rate of heat transfer to the 
tubes as related to the rate of heat 
liberated in the furnace is only one 
factor in furnace design. It is impor- 
tant to know also the degree of uni- 
formity in the rate with which heat 
transfer to the tubes occurs in order 
to be able to establish economically 
attractive designs. 

Therefore, it is not sufficient only 
to know that the furnace is designed 
for a certain average rate of heat trans- 
fer per sq. ft. of circumferential tube 
area, but these factors must also be 
considered: 

1. How the rate of heat transfer to 
each tube in the furnace varies from 
the average rate. 

2. For a given tube of the furnace, 
how the rate from point to point 
along the tube length varies from 
the average. . 

3. The variation of heat-transfer 
rate around the circumference of each 
tube. 

The equipment designer can exer- 
cise wide control over the variation of 
radiant heat-transfer rate from tube 
to tube or from point to point along 
a tube, but he is quite limited in his 
control of the variation of actual heat- 
transfer rate when measured around 
the circumference of a tube. This 
control lies in his selection of 
tube spacing and/or his selection of 
whether tubes are to be fired on either 
one or both sides. 
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Fig. 1—NATURAL-CIRCULATION furnaces are widely used for generation of Dowtherm vapor. 
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Fig. 2—VERTICAL tubular furnace. 


However, greater tube spacings and 
dual firing each tend to increase the 
cost of the equipment. Such alterna- 
tives may not be justified, particularly 
when poor uniformity in transfer rates 
is expected from tube to tube, or 
longitudinally for a given tube. 


Fig. 3—-HORIZONTAL tubular furnace. 


EFFECT OF TUBE LENGTH 

The control which the designer can 
exercise on the variation of heat- 
transfer rates longitudinally along a 
given tube is illustrated in Figs. 5 to 7. 


_ The curves showing transfer-rate varia- 


tion along the length of a furnace tube 






































Fig. 4——HORIZONTAL furnace with two distinct sections and an air preheater. 


210 


include both radiation and convection. 
In any practical design— 

1. Combustion gases must be re- 
moved from the furnace at some lo- 
calized region, with an accompanying 
increase in velocity of the gases adja- 
cent to portions of the tubes, which 
in such regions increases the con- 
vected heat to these portions. 

2. Temperature of the furnace gases 
throughout the furnace is not neces- 
sarily uniform. 

3. Reradiation from bare refrac- 
tory walls varies both with the geome- 
try of the furnace enclosure and with 
the location of the tube in, a given 
geometric enclosure. 

The rate of heat transfer to the 
tubes in a practical furnace will -be 
the sum of these factors, and the varia- 
tions of actual heat-transfer rate from 
average values shown in Figs. 5 to 7 
are the result of radiant and convec- 
tion mechanisms of heat transfer in 
the furnace expressed by these factors. 
It is assumed that firing conditions in 
the furnace are such that no actual 
flame impingement‘ occurs on the 
tubes. It should be emphasized that 
the curves represent qualitative rela- 
tionships only. 

Fig. 5 represents variations in a ver- 
tical-tube heater with a relatively low 
furnace height where for Case (a) 
the burners are of the long-flame type 
and for Case (b) the burners are of 
the short-flame type. 

Fig. 6 represents the variation in a 
vertical-tube heater where the furnace 
is relatively tall. Case (a) introduces 
a gradual reduction in the cross-section 
of furnace available for combustion 
gas flow to increase deliberately the 
transfer of heat by convection; this 
compensates for the decrease in 
radiant heat transfer as to the com- 
bustion gases cool in their path to the 
stack. Case (b) attempts to reduce 
transfer-rate variation by the use of a 
long-flame burner. 

Case (c), by the use of a short-flame 
burner, makes no attempt whatever at 
uniformity. 

Case (d) is an idealized condi- 
tion—difficult to obtain—where small 
burners fire transversely to the longi- 
tudinal axis of the tubes, with the 
combustion gases removed from the 
furnace with a minimum convection 
heat-transfer effect. 

Fig. 7 represents the variation in 
heat-transfer rate for a horizontal-tube 
furnace. Case (a) applies to double- 
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Fig. 5—LONGITUDINAL variations in transfer rate in short vertical furnace. 


end firing with burners having sufh- 
ciently long flames for the tube length 
considered. Case (b), which is iden- 
tical with Case (d) of Fig. 6, is a 
widely used arrangement for horizon- 
tal-tube heaters. 


EFFECT OF TUBE LOCATION 


The foregoing concerns variations 
in heat-transfer rates circumferentially 
and longitudinally, always selecting 
one tube of a bank. 

There is a further consideration of 
transfer-rate variation which involves 
the average rate of heat transfer as 
it changes from tube to tube. If a 
furnace contains a number of parallel 
flow-streams, each stream consisting of 
an equal number of tubes, and the 
change in the average heat-transfer 
rate from tube to tube is identical for 
each flow-stream, then such a varia- 
tion, if kept relatively small, is un- 
important, and the fluid temperature 


at the outlet end of each stream will 
be the same. 

However, if such is not the case, 
identical outlet temperatures’ will not 
be obtained for each stream. This 
may or may not be important, de- 
pending on the funétion performed by 
the heater in the plant. In some cases, 
adjustment of flow rate of the charge 
fluid will produce identical outlet tem- 
peratures. 

Where chemical reaction occurs 
within the tubes, it may be necessary 
to design for a predetermined varia- 
tion of heat-transfer rate from tube to 
tube in a flow-stream; in such cases 
it may be justifiable to install some 
positive means of obtaining such a 
variation. As an example, bridge-walls 
may be installed to divide a large fur- 
nace into smaller furnaces, each utiliz- 
ing a portion of the tubes of the flow- 
stream and each operating under its 
own average rate of heat transfer. 
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Fig. 7 —- LONGITUDINAL variations in 
heat-transfer rate in a furnace with hori- 
zontal tubes. 


Generally speaking, a furnace with 
circular cross-section and with vertical 
tubes adjacent to the wall fired up- 
ward shows better uniformity in aver- 
age heat-transfer rate from flow-stream 
to flow-stream than is found in the 
case of most horizontal designs. This 
is due to the identical geometric ex- 
posure of each flow-stream to the 
source of radiation, The reverse is true 
when considering variation of heat 
transfer longitudinally along individ- 
ual tubes in a furnace with vertically 
oriented tubes. 
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Fig. 6—LONGITUDINAL variations in transfer rate in relatively tall vertical furnace. 
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HEAT TECHNOLOGY 
ECONOMIC CONSIDERATIONS 


Having evaluated possible furnace 
designs in the light of these various 
technical factors, the final criterion of 
design is that the summation of the 
costs of the many different items enter- 
ing into the design be a minimum. 

Items which are chargeable to the 
cost of the heater proper are: The 
tubes; the return and terminal fittings 
which attach to the tubes; the insu- 
lated refractory walls, floor and roof, 
together with the hardware required 
to hold brick and insulation in place; 
the structural steel framework which 
supports the tubes, fittings and refrac- 
tory walls; the alloy steel castings 
which are required in the case of hori- 
zontal tubes to support the tubes in 
the furnace; the fuel-burning equip- 
ment; concrete or brick chimneys, or 
the steel platework necessary for the 
stacks and connecting ductwork; and 
the materials for foundation work. 
The cost of erection and installation 
are functions of the type and character 
of the materials selected. 

Associated with the fired tubular 
heater is the accessory equipment re- 
quired for operation, such as instru- 
ments and control valves, safety con- 
trols, external piping for process and 
utility lines, and electric lighting. 

Since in vertical furnaces each tube 
length serves both in radiant and con- 
vection service, the greatest advantage 
inherent in vertical tubes is the elimi- 
nation of a considerable number of 
return fittings. On the other hand, 
vertical-tube designs for a given fur- 
nace duty will generally require longer 
tubes than horizontal-tube designs, 
and the cost of tubing per unit length 
increases with the total length of tube. 
However, the savings due to elimina- 
tion of many return fittings is gov- 
erning, and the result will represent 
an appreciable reduction in cost. 

Horizontal tubes have an advantage 
over vertical tubes where the differ- 
ence between the outlet and inlet 
temperatures of the fluid is relatively 
large, because the mean temperature 
difference between the combustion 
gases and the fluid in the convection 
section is less for vertical-tube designs. 
Additional heat-transfer surface will 
therefore be required in the convec- 
tion section of such vertical heaters. 

When specifications for tubular 
heater designs require throughputs so 
large that the maximum practicat di- 
ameters of tubing are exceeded, re- 
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quiring the use of multiple-stream 
flow, the vertical-tube heater of cir- 
cular cross-section has the advantage 
of allowing the various streams to be 
arranged in the structure so that all 
streams have identical geometric ex- 
posure to the source of radiation. In 
the case of a horizontal-tube heater it 
is usually possible to obtain identical 
geometric exposure with two parallel 
streams; with four or more parallel 
streams, identity of exposure can be 
approached very closely. 

However, the cost of equipment 
where more than four parallel flow. 
streams are used tends to increase be- 
cause of the introduction of additional 
furnace wall area which may not be 
covered by heat-absorbing surface, and 
because of the increased cost of the 
special flow-pattern fittings. 

The cost of intermediate tube sup- 
ports is entirely eliminated in vertical- 


tube designs. Vertical-tube designs 
and some horizontal-tube arrange- 
ments permit locating the stack above 
the heater structure to save in founda- 
tions and in platework for breechings, 

A criterion for the variation in cost 
of setting and structural steel] frame- 
work is the percentage of the total 
wall area in the furnace which is cov- 
ered by tubes. Vertical tubular heat- 
ers tend to show a higher percentage 
in this respect. External platform re- 
quirements will be reduced for ver- 
tical-tube heaters if comparisons are 
made between vertical and horizontal- 
tube designs on a minimum platform 
requirement. 

Maintenance costs may affect the 
choice between vertical or horizontal 
furnaces. In general, costs are higher 
for vertical-tube designs because of the 
height of the maintenance platforms 
and method of tube replacement. 





MORGAN M. HOOVER, author of this 
article, is associate editor of Chemical 
Engineering. With McGraw-Hill since 
1949, his responsibilities have been 


largely associated with covering develop- 
ments in materials of construction for 
chemical processing plants. He is respon- 
sible for the Corrosion Forum department 
of the magazine, as well as for the bi- 
ennial reports on materials of construc- 
tion. His editorial duties extend also into 
a variety of other subjects. Following 
graduation from Rensselaer Polytechnic 
Institute as a BS in chemical engineering, 
class of 1941, Mr. Hoover served as a 
production supervisor with the Du Pont 
company in plants making nylon, RDX 
high explosives, and plutonium; then, with 
American Cyanamid, as a_ production 
supervisor in a plant making titanium 
dioxide pigment. He is program chairman 
for next fall’s management symposium 
sponsored by the New York Section, 
American Institute of Chemical Engineers. 


Metals for Extreme Temperatures 


Selection of metals for high and low temperatures is 
complicated by creep and embrittlement, respectively. 


A trend to the use of extremes of 
temperatures and pressures in the 
chemical process industries has been 
underway for some time. Hence the 
need for metals and alloys to with- 
stand such extremes. Some notable 
progress has been made in developing 
suitable materials, but there is much 
that should and undoubtedly will be 
done to better the present state of 
development of these materials. 


HIGH TEMPERATURES 


Examples of chemical processes re- 


quiring use of high-temperature alloys 
are catalytic cracking and reforming 
of petroleum fractions, thermal .crack- 
ing of light hydrocarbons, synthesis 
gas preparation, Fischer-Tropsch syn- 
thesis, ammonia synthesis, oil hydro- 
genation, and methanol synthesis. 

Reaction vessels, superheater tubes, 
regenerator grids, piping, valves, and 
turbine wheels are examples of equip- 
ment used in such high-temperature 
processing. 

Creep—Metals used in high-tem- 
perature service are susceptible to 
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Fig. 1—CREEP limits usefulness of metals at high temperatures. 


creep. That is, they tend to deform 
continuously and plastically under 
stresses below the short-time propor- 
tional or elastic limit. With carbon 
steels, creep enters the picture above 
650 deg. F. approximately. 

At room temperature, most high- 
melting metals return to their original 
shape provided they are not stressed 
beyond their elastic limit—regardless 
of the time under stress. 

At higher temperatures where a 
metal is subject to creep, the elastic 
limit indicates the short-time behavior 
of the material only. The time factor 
enters the picture to complicate the 
selection of materials for high-temper- 
ature service. 

A typical deformation-time plot for 
a metal undergoing creep at a stress 
below the short-time elastic limit is 
shown in Fig. 1. Note the three 
stages of deformation, each defined by 
a different rate of deformation with 
time. Amount of creep and the shape 
of the creep-time curve vary from 
metal to metal. 

Allowable creep rates (such as 1 
percent elongation in 10,000 hr.) are 
always based on the second stage of 
deformation (the straight section of 
the plot in Fig. 1). 

The allowable creep rate for a given 
application may or may not be covered 
by code requirements. If not, the de- 
signer has considerable latitude in the 
selection of allowable stress that he 
may decide upon. 

Creep tests of less than 500 hours 
do not mean much since this is the 
settling down period. Even the 500-hr. 
tests are not consistent enough for 


design purposes. 
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Yield Strength—The short-time 
yield strength of a metal is usually 
much lower at high temperatures than 
at low temperatures. Thus a limiting 
factor is imposed even before useful- 
ness of the metal is further reduced 
by creep. 

Plotted in Fig. 2 are the yield 
strengths of two metals vs. tempera- 
ture. Note in this particular case the 
weaker metal at room temperature is 
the stronger one at high tempera- 
tures. 

Rupture Strength—A metal with a 
high rate of creep may be chosen over 
one with a low rate of creep. This 
would probably be the case if rupture 
strength curves (Fig. 3) indicated that 
the material with the high creep rate 
had a longer life until failure at the 
proposed operating conditions—pro- 
vided the allowable deformation due 
to creep was not exceeded. 

Thermal Expansion—Where  ex- 
pansion due to heat is restricted, 
stresses will build up in a manner 
similar to compressive forces in action 
at room temperature. Similarly, if con- 
traction due to removal of heat is re- 
stricted, tensile stresses will be set up 
in the material. 

As creep occurs, thermal stresses be- 
low the elastic limit are relieved. A 
longitudinal round bar held between 
two immovable blocks, for example, 
would expand radially under plastic 
flow to make up the same volume it 
would have occupied were it free to 
expand in all directions. The time for 
stress relief due to creep depends on 
the temperature and the creep charac- 
teristics of the material. 

Where two different metals are con- 
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tinuously welded together, as in a 
pressure vessel having an alloy steel 
liner and a carbon steel shell, differ- 
ential expansion with heat may cause 
cracking to occur especially if there is 
a high frequency of thermal cycles. 

Design—Considerations in high- 
temperature design vary in importance 
from application to application. The 
following’ bears this out: 

“In a superheater tube, expansion 
and elongation due to creep can be 
allowed for with no great trouble, but 
loss of strength, as reflected in need 
for thicker tube walls, must receive 
consideration, as must oxidation and 
corrosion. In a turbine wheel, on the 
other hand, close clearances put a 
strict limit on creep, and fatigue is 
important. Because stresses result 
largely from centrifugal force, heavier 
construction does not prove a satis- 
factory answer. 

“In high-pressure piping, wall thick- 
ness can be increased within reason- 
able limits, but expansion presents a 
definite problem and any metal used 
needs to be adaptable to welding un- 
der field conditions. In high-tempera- 
ture valves, differential expansion may 
work against tight seating.” 

High-Temperature Atmospheres-— 
Mechanical and physical properties 
alone cannot determine the selection 
of the best metal for high-tempera- 
ture service. The load-carrying ability 
of the metal may be quickly lost due 
to inadequate resistance to corrosion, 
which is greatly accelerated at high 
temperatures. 

The type of corrosion-product film 
determines to a large extent the corro- 
sion resistance of a metal or alloy. The 
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Fig. 3——-RUPTURE STRENGTH curves show life at various loadings and temps. 


ideal film is one which is dense and 
adherent—protecting the base metal 
from further attack. It is also a film 
that does not flake off due to stresses 
set up in alternate heating and cool- 
ing. Porous films offer little or no 
resistance to progressive attack. 

Use of unalloyed steel is limited to 
temperatures of about 1,000 deg. F. 
because of oxidation. To get a dense, 
adherent protective oxide film above 
this temperature, a minimum of about 
12 percent chromium is * necessary. 
Since fuel is ordinarily burned with 
an excess of oxygen, materials in con- 
tact with flue gas in a combustion 
chamber such as tubes and tube sup- 
ports are under high-temperature oxi- 
dizing conditions. 

Steam is an oxidizing agent and at 
high temperatures may have a greater 
or lesser effect than air depending 
upon the alloy. 

Alloying ingredients necessary to re- 
sist oxidation under various high 
temperature conditions are known 
from extensive experience. With other 
corrosive atmospheres such as H,S, a 
background of experience is being 
built up so that proper alloying in- 
gredients can be selected with some 
degree of assurance. 

At temperatures above 1,300 deg. 
F., carbon containing gases and vapors 
may produce carburization of ‘the al- 
loy. Carbon is absorbed by the metal 
precipitating carbides. Result is loss 
of ductility. Tendency to carburize 
and the adverse effects of carburizing 
can be lessened by proper alloying. 

In applications involving hydrogen 
at high temperatures and pressures, 
low alloy steel is susceptible to loss 
of ductility or to blistering due to 
absorption of hydrogen. Experience 
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has shown that austenitic alloys resist 
hydrogen attack at high temperatures 
and pressures. 

Under some extreme conditions, 
steels at high temperatures and pres- 
sures will absorb nitrogen to form a 
hard brittle nitride case that tends to 
crack, The presence of nickel mini- 
mizes nitriding. 

Metallurgical — Metallographic 
structures of steels are important in 
that physical properties vary depend- 
ing upon the structure. The heat 
treatment given may determine the 
crystal structure assumed. 

Both (1) ferrite with iron carbide, 
and (2) austenite are important struc- 
tures of steel for high temperature 
applications. 

With austenite the carbon is in 
solid solution with the iron (or may 
be present as chromium carbide). The 
ferritic structure is composed of crys- 
tals of ferrite (practically pure iron) 
intermixed with crystals of iron car- 
bide (cementite). 

An austenitic structure is more re- 
sistant to creep than a ferritic struc- 
ture. 

The austenitic state in carbon steels 
is stable only above 1,500-1,600 deg. 
F., and reverts to ferrite on cooling 
slowly below 1,300 deg. F. A mini- 
mum of 8 percent nickel in high 
chromium alloys will preserve the aus- 
tenitic structure down to room tem- 
perature. A minimum of 18 percent 
chromium is added to austenitic. steels 
to insure that there will be adequate 
corrosion resistance. 

A third structure, martensite, is im- 
portant in connection with fabrication. 
Structures welded in the field have 
to be stress-relieved by special heat 
treatments if the weld areas tend to 


form brittle martensite on rapid cool- 
ing. 

Martensite contains carbon dis- 
solved in a super-saturated state, and 
is formed by rapid cooling or quench- 
ing from its austenitic state (above 
1,600 deg. F. for low-carbon steels). 
Martensitic structures are hard and 
brittle. 

Of course, if nickel is used to give 
an austenitic structure to the weld that 
is stable at room temperature, no mar- 
tensite is formed and stress-relieving 
is not required. 

A martensitic structure, may also 
be formed at relatively slow rates of 
cooling if carbon exceeds 0,35 percent 
and if chromium is present in the 
alloy. Molybdenum has the same ef- 
fect, only to a lesser degree than 
chromium. 

With over 16 percent chromium in 
the alloy, the structure ten.’s to be 
ferritic rather than martensitic, and 
the steel is not hardenable on cooling 
from an elevated temperature. 

Austenitic alloys cannot be hard- 
ened by heat treatment as can ordi- 
nary carbon steels, since they do not 
undergo a change in structure upon 
heating and cooling. 

All austenitic steels have the 
ability to work harden. Operations 
such as forging, rolling, and drawing 
deform the crystal structure, resulting 
in increased hardness and strength. 
Operating temperatures must not ex- 
ceed the temperature at which the 
metal will recrystallize back to the 
original, or annealed, condition. Ele- 
ments such as molybdenum and tung- 
sten may be added to increase the tem- 
perature at which this recrystallization 
will occur. 

Austenitic alloys may be made pre- 
cipitation hardenable by appropriate 
alloying additions. Precipitation hard- 
ening reaches internal areas not hard- 
enable by working. Necessity of ma- 
chining to final dimensions, usually 
required after work-hardening, is 
avoided by the precipitation hardening 
technique. 

The precipitation hardening tech- 
nique does not distort the shape of 
the piece being hardened. Hardening 
by heat treatment followed by quench- 
ing (as is possible with ferritic struc- 
tures), does not distort the shape 
either, but this technique is applicable 
only to ferritic alloys. 

Cast alloys used for high tem- 
perature service have in general greater 
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resistance to creep than the wrought 
alloys. They are often difficult to 
weld and machine. A limiting mini- 
mum thickness is required for sound- 
ness in cast alloys, and their quality 
is variable. Castings have, to a greater 
or lesser degree, low impact strength, 
low ductility, poor resistance to ther- 
mal shock, and often they have greater 
weight. 

Graphitization and carbide precipi- 
tation are high temperature phenom- 
ena that affect the performance of 
high-temperature alloys. Graphitiza- 
tion is the decomposition of iron car- 
bide (cementite) present in ferritic 
steels into ferrite and carbon at high 
temperatures. It is a problem with 
carbon and carbon-moly steels be- 
tween 825 and 1,300 deg. F. 

Graphitization may or may not be 
deleterious. If the graphite formed is 
uniformly distributed the room tem- 
perature strength is reduced and the 
creep resistance is lowered. 

When the graphite forms in highly 
concentrated individual areas, as 
around a welded joint at the low tem- 
perature edge of the _heat-affected 
zone, failure is likely due to loss of 
ductility. 

Chromium restricts graphitization 
and a steel with 1 percent chromium 
will be practically immune to it. 

Carbide precipitation occurs in aus- 
tenitic chromium-nickel steels _ be- 
tween 800 to 1,550 deg. F. The car- 
bon present in solution combines with 
the chromium and precipitates out at 
the grain boundaries. This depletes 
the chromium content and hence 
makes the alloy more susceptible to 
corrosion. 

Severe carbide precipitation leads to 
brittleness under some corrosive condi- 
tions. In many cases, however, it can 
be tolerated where corrosion is not a 
factor. Addition of titanium, colum- 
bium, or tantalum will inhibit carbide 
precipitation. 


LOW TEMPERATURES 


As the usefulness of metals at high 
temperatures is limited by creep, so 
is the usefulness of many metals 
limited at low temperatures because 
of embrittlement. Storage and trans- 
portation equipment for liquefied 
gases, refrigeration equipment, ton- 
nage oxygen plants, propane and sulfur 
dioxide installations for dewaxing of 
petroleum stocks, and butyl rubber 
plants are users of alloys specially de- 
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veloped for low-temperature service. 

Many common metals and alloys 
lose ductility as temperature lowers. 
Carbon steels, for example, change 
rather abruptly from ductile to brittle 
forms at temperatures below —20 
deg. F, 

There are some metals and alloys 
whose yield strengths are considerably 
improved at lower temperatures, and 
ductility remains unchanged or is re- 
duced only slightly. These materials 
are often actually more useful at low 
temperatures than at room tempera- 
ture. Examples are aluminum, copper, 
lead, nickel (and their alloys), and 
austenitic stainless steels (at least those 
of low carbon content). These mate- 
rials remain effectively formable at the 
lowest attainable temperatures.’ 

Fine grain size, suitable crystalline 
structure, complete deoxidation (as 
with “killed’’ steels), and addition of 
certain alloying elements are listed as 
factors necessary for carbon steels 
suitable for low-temperature service.’ 
A tempered martensitic structure of 
desired hardness level is preferable to 
a pearlitic structure of the same hard- 
ness level. Choice and amount of the 
beneficial alloying elements depend 
upon precise service conditions and 
economic factors such as availability 
and cost. 

As regards carbon, resistance to em- 
brittlement of carbon steels at low 
temperatures depends more on the de- 
gree of dispersion than the quantity 
present. A fine spheroidal dispersion 
of iron carbide is least detrimental to 
low-temperature properties‘ of carbon 
steels. 

The designer of equipment for low- 
temperature service uses high-strength 
thin sections where possible in pref- 
erence to lower-strength heavy sec- 
tions. He uses the well-known prin- 
ciple that is applied to pressure vessel 
design, namely that heavy-walled pres- 
sure vessels tend to fail by brittle 
fracture, while those made up of lay- 
érs give way in ductile fashion. 

Conventional test for brittleness 
used by designers of low-temperature 
equipment is the notched-bar impact 
test (Charpy test). This test is good 
as a quantitative guide to the useful- 
ness of different materials. 

With plain carbon steel, there is no 
problem above —20 deg. F. From 
—20 to —50 deg. F., carbon steel may 
be used providing it meets the notch 
impact test (killed steel is usually 


specified in this range). Below —50 
deg. F., it is necessary to start alloy- 
ing. 

if there is a choice between riveting 
and welding with carbon steels below 
—20 deg. F., riveting is preferred. 
This is because locked-up stresses in 
welds contribute to brittle fracture, to 
which steels at low temperatures are 
particularly susceptible. True, stress- 
relieving by heat treatment will re- 
lieve most of the stresses, but it is con- 
sidered safer to rivet certain structures 
for low-temperature service where a 
choice between welding and riveting 
exists. Of course, the expense of the 
stress-relieving operation is avoided if 
riveting is used. 

Thanks go to Robert Merims and 
R. M. Braca of Foster-Wheeler Corp. 
for their help in the preparation of 
the high-temperature section of this 
article. Their article in the February 
1953 issue of Chemical Engineering, 
“How to Select Materials and Design 
Equipment for High Temperatures,” 
is especially valuable in that it brings 
in the economics of high-temperature 
alloy selection. 

Thanks go also to E. N. Skinner and 
F. L. La Que of the International 
Nickel Co., and to metallurgists of 
the Electro Metallurgical Co., a divi- 
sion of Union Carbide & Carbon 
Corp., for reviewing the article and 
offering a number of valuable sugges- 
tions. 

The article by Rowley and Skrotzki* 
is particularly worthwhile to those who 
may have become “rusty” about how 
materials behave under stress, and the 
fundamental metallurgical considera- 
tions. : 

For a discussion of how specific 
metals behave at subzero tempera- 
tures, the article by Petty’ is recom- 
mended. See the article by Friend® for 
the application of high-nickel alloy 
(Inconel, the Hastelloys) to extreme 
high-temperature services, also for be- 
havior of other metals and alloys at 
high and low temperatures. 
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C. L. NORTON Jr., outhor of this arti- 
cle, was for over 20 years technical 
director of the Refractories Division of 
the Babcock &.Wilcox Co., New York. 


Just recently he has been appointed 
executive assistant in charge of all devel- 
opment and engineering for this same 
division. A 1925 graduate of Mass- 
achusetts Institute of Technology, and 
a native of Massachusetts, his first post- 
graduate activity was as a research asso- 
ciate and later as an instructor in met- 
allurgy at MIT. During that period he 
worked on development of light-weight 
refractories for B & W, later being put 
in charge of the company’s Refractories 
Division laboratory at Augusta, Ga. He 
has authored a number’ of scientific 
papers, holds several patents on ceramic 
processes and products, is a fellow of the 
American Ceramic Society, and past 
chairman of the Refractories Division of 
that society. He also holds committee 
appointments in the Refractories Section 
of the ASTM. 


Refractories for Every Use 


Temperature limits for refractories are moving upward 
but maximum output per unit of cost still rules choice. 


Although the refractories industry 
is a comparatively small one, it is 
critical because nearly all other in- 
dustries depend on it. Refractories 
contain our heating processes, and 
their characteristics to a large degree 
determine the types of heating opera- 
tions we can perform satisfactorily and 
economically. Without proper refrac- 
tories we would be without steel pro- 
duction, steam generation, glass manu- 
facture, portland cement, many chem- 
icalk—to mention only a few. 

There is no ideal refractory for all 
applications. Choice of the most eco- 
nomical one in any case depends on a 
number of factors. In some cases very 
expensive refractories costing: several 
dollars per brick may give the lowest 
refractory cost per unit of output. At 
the other extreme, sometimes the low- 
est cost fireclay brick obtainable may 
be the most economical. Installed cost 
per unit of production over the life 
of the refractory is the proper criterion 
for choice in most cases, rather than 
f.0.b. price. However, the cost of shut- 
downs and unplanned outages must 
be considered as well. 

Refractories need not only with- 
stand their necessary operating tem- 
perature without melting or shrinking, 
but they must be satisfactory from 
several other standpoints. For exam- 
ple, consideration must be given to 
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their compressive strength under heat, 
to their tendency to disintegrate in 
furnace atmospheres of CO or H,, to 
their resistance to erosion from slags, 
corrosive vapors or mechanical abra- 
sion, and to splitting or spalling owing 
to rapid heating and cooling cycles. 
By far the greatest proportion of 
refractories is produced in the stand- 
ard weight types formed as brick, as 
special shapes or as tile. In addition, 


the industry makes light-weight in- 
sulating refractories; refractory cast- 
ables, which are refractory-base gran- 
ules mixed with hydraulic cement; 
ramming mixtures for monolithic re- 
fractory linings; and special materials 
such as high-temperature ceramic 
coatings for metals, and the metal- 
ceramic combinations called cermets. 

Refractories produced in the form 
of brick and tiles are summarized in 
Table I. 


ALUMINA-SILICA REFRACTORIES 


Fireclay Refractories—Fireclay re- 
fractories constitute the largest group 
of refractories produced. They are 
made largely from fireclays obtained 
from New Jersey, Kentucky, Pennsyl- 
vania, Ohio, and Missouri and are 
divided into four main groups, based 
partly on maximum service temper- 
atures which they can withstand. 
These groupings are: (1) Low-duty 
fireclay brick; (2) intermediate fire- 
clay brick; (3) high-duty fireclay brick; 
and (4) superduty fireclay brick. 

Fireclay brick as a group are rela- 
tively cheap. They are used to some 
extent in almost every furnace struc 
ture built, where operating temper- 
atures are within their temperature 
service range and where no special 
conditions of reducing furnace atmos- 
pheres or special problems are en- 
countered. Their low cost makes them 
an economical material. 

Alumina-Diaspore Fireclay Brick— 
These brick have a higher melting 
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Fig. 1—REFRACTORIES by destination and types. The chart on the left shows how 
refractories use breaks down by industry groups. Chemical process industries include 
a part of the power group, a part of the non-ferrous metals group, the ceramic, 
chemical and petroleum groups. The chart on the right shows that fireclay refractories, 
including all clay brick as well as insulating refractories, mortars, plastics and 
castables, encompasses nearly half the total industry product. The special refrac- 
tories include fused alumina, SiC, mullite, sillimanite, forsterite, zircon, carbon 
and other special refractories, and their non-brick forms. 
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Table I—Classification and Use Properties of Refractory Brick 








Melting Normal Bulk 
Composition, Point, Use Limit, $/M, Specific Density, 
Name Percent oF, oF 9-in. Equiv. Gravity Lb./Ft.* Source 
Alumina-Silica 
Fireclay base - 
First quality.......... 3,090-3 ,175 2,400-2 ,700 125-140 Fireclay 











Semi-silica............ 70-80 SiO: 2,940-3 ,060 2, 400-2 ,700 100 2.40-2.45 125-140 Fireclay 
Superduty............ 41-45 AlsOs 3,175~3 ,200 2, 500-2 ,800 115 2.65-2.75 130-145 Flint fireclay 
51-55 SiO» 
High burned superduty. 41-45 AlOs 3,175-3 , 200 2,500-2, 800 155 2.65-2.75 130-145 Flint fireclay 
51-55 SiO» 
50% alumina......... 50 AlsOs 3, 200-3 , 245 2, 500-2, 800 160 2.75-2.85 130-145 Fireclay, diaspore, bauxite 
60% alumina......... 60 AlsOs 3, 245-3 310 2,700-2,900 200 290-3 .05 130-145 Fireclay, diaspore, bauxite 
70% alumina......... 70 AlsOs 3, 290-3 ,335 2,700-2,900 235 3.15-3.25 135-150 Diaspore, bauxite 
80% alumina......... 80 AlxOs 3 335-3 ,390 2, 800-3 ,000 260 3.35-3.45 140-155 Diaspore, bauxite 
90% alumina......... 90 AlsOs 3,390-3 ,425 2, 800-3 , 200 1,175 3.55-3.65 172 Calcined alumina 
Kyanite base........... Al:On-SiO2 3, 250-3 ,300 2,800-3 ,000 500-680 3.00-3 .06 140-150 Kyanite 
58-68 AlLOs : 
Kaolin base............. AlvOs-28i02 3,190 2,800~2,900 170-335 2.65-2.75 135-145 Kaolin 
(High-fired) 44-45 AlsOs 
Fused mullite base....... 3AlOs:2S8iO2 3325-3 ,350 2,900-3 , 200 685-1,370  3,08-3.25 150-160 Bauxite and synthetic 
72-75 AlsOs 
Silica : 
Ogee pips ea a SiO» 3,142 (pure) 3,000 95-100 2.30-2.38 100-105 Quartz sand, ganister 
PaaS ae SiO: 3,142 (pure) 3,000 plus 110 2.30~-2.38 100-105 Quarts sand, ganister 


































































thasevasecesdecrs MgO plus 5,070 (pure) 3, 000-4, 000 520 3.40-3 .60 160-165 Magnesite, sea water, 
SiOz, Fe2Os, brines, brucite 
Cri0s 
Chemically bonded... .. . MgO plus 2,900-3, 100 465 3.60-3 .80 170-175 Magnesite, sea water, 


FeO, CriOs 











brines, brucite 









Pie ces Sees Dk FeO-Cri0; 3, 540-3 ,990 2, 800-3 , 200 185-190 Chromite ores 
pure; plus 
some AlsOs, 
MgO, Fe2Osz, 
SiOz 
Chemically bonded..... FeO-CriOs 3, 540-3 ,990 2,900-3 , 100 450-485 3.90-4.10 170-180 Chromite ores 
plus MgO 
hon nctrpesiae EEELIES PED EEO oe 2Mg0-Si0: 3,461 (pure) 3,000 530 3.30-3 .40 150-155 Olivine or synthetics 
Silicon carbide.......... SiC Dissociates 2, 800-3 , 200 1,520 3.19 155 Synthetic 
at 4,082 
Fused alumina... .. eet AlsOs 3,722 (pure) 3,400 2,000 3.70-3 .90 175-195 Bauxite 
WSS. Ake ie ass ZrO -8i02 4,532 (pure) 3,400 1,210 4.70 205 Zircon sands 
Zirconia (Stabilized)....... ZrOs 4,870 (pure) 4,300 9,430 5.75 275 Zircon sands 
Carbon (Graphite)..... Cc 6,330 4,000 1,600 2.25 137 Carbon 
(reduc, atm.) 


* Note: “‘Normal-use-limit” temperatures are approximate only because service conditions sometimes will change allowable temperatures by several hundred 


degrees. 





point and an alumina content which 
varies from 50 to 70 percent. As a 
class, they are used much less than the 
ordinary fireclay brick because of their 
higher price. They are used only 
where their higher use limit and melt- 
ing point, and in some cases resistance 
to slag, make them a more economical 
selection. One important use of the 
70 percent alumina type is in the lin- 
ings of rotary cement kilns. 

Special Alumina-Silica Refractories 
—lIn this classification we have the sil- 
limanite and mullite types usually 
made from kyanite with an over-all 
alumina percentage between 58 and 
65 percent. These bricks are consider- 
ably more expensive than the alumina- 
diaspore class and are used where the 
service temperature of this latter group 
is exceeded. 

In this classification are also the 
kaolin base refractories which are 
made from relatively pure china clay 
which has been heated to very high 
temperatures to render it volume 


Cuemicat Encrneertnc—June 1953 


Such conditions may include heavily reducing atmospheres and unusual loading. 





stable at high application temperatures, 
Also in this group are mullite refrac- 
tories which have a true mullite com- 
position with an alumina content of 
approximately 75 percent. These brick 
are usually made from electrically 
fused mullite grain, with a bond which 
also develops theoretical mullite com- 
positions on firing. These brick have 
extremely good compressive strength 
under load at high temperatures. 
They resist rapid heating and cooling 
cycles, and are resistant to certain 
types of slag attack. They are volume 
stable at higher temperatures than the 
refractories previously listed. 


SILICA REFRACTORIES 


Silica refractories are the second 
largest group of refractories produced 
and large quantities of them are used 
by the steel and glass industries. They 
are made from crushed sandstone or 
quartzite, bonded with a small amount 
of lime water. Silica brick have the 
advantages of being relatively low 








priced and have good load bearing ca- 
pacity at high temperatures close to 
their melting point. Because of their 
thermal expansion characteristics they 
have poor resistance to rapid heating 
and cooling and for that reason are 
used primarily in furnaces where the 
temperature is held constant for long 
periods of time. 

Recently a new development in 
silica refractories has been made, 
known as the superduty silica brands. 
This superduty silica brick is one in 
which the total alumina content is 
lower than in the normal brands and 
as a result it has a somewhat higher 
use limit than the standard silica re- 
fractories. 


MAGNESITE REFRACTORIES 


Magnesite refractories are produced 
from calcined magnesite rock or from 
calcined magnesium carbonate re- 
covered from sea water. In the heat- 
ing process the CO, contained in the 
magnesium carbonate of the starting 
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material is driven off to form MgO. 
The MgO granules are then bonded, 
sometimes with the addition of 
chrome ore, to form bricks and shapes. 
Some of these are fired to high tem- 
peratures as in the case of other re- 
fractories and some are chemically 
bonded by a process which requires no 
firing. Magnesite brick are used 
mainly where they are in contact with 
basic slags. These brick are consider- 
ably more expensive than fireclay 
brick and for that reason are used 
where the cheaper fireclay brick will 
not give an economical life. 

There is also a type of electrically 
fused MgO refractory produced from 
nearly pure magnesia which has a 
higher use limit than normal mag- 
nesite brick, suitable for use at very 
high temperatures. 


CHROME REFRACTORIES 


Chrome refractories are produced 
from natural chrome ore and, like 
magnesite, can be made either as fired 
or as chemically bonded brick. The 
chemically bonded structures always 
contain some MgO additions. Chrome 
brick is relatively neutral chemically 
and does not react at moderately high 
temperatures with silica, magnesite, 
or alumina refractories. For that rea- 
son it is often used as a separator in 
furnace constructions between two 
refractories which would react with 
each other if allowed to come into 
contact. 


FORSTERITE REFRACTORIES 


Forsterite refractories are usually 
made from olivine rock to which some 
MgO has been added to adjust the 
composition ratio to 2MgO-*SiO,. 
Forsterite refractories can also be 
made by synthetic mixtures of MgO 
and SiO,. These refractories are made 
only as a fired refractory and are re- 
ported to be particularly good against 
the attack of alkali vapors at high tem- 
peratures. 


SILICON CARBIDE REFRACTORIES 


Silicon carbide is an electric furnace 
product used primarily as an abrasive 
and is known under trade names such 
as Carborundum and _ Crystolon. 
When this material is produced in re- 
fractory shapes it provides a very high 
rate of heat conduction, approximately 
10 times that of fireclay brick, (See 
Fig. 2. Due to its hardness it is some- 
times used where mechanical abrasion 
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Fig. 2—-REFRACTORY BRICK show 
widely varying thermal conductivities. 
(Data from various sources; values vary 
considerably depending on test method.) 
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is severe and also where it is exposed 
to certain types of slag. Its property 
of high heat conduction, however, is 
probably its outstanding physical char- 
acteristic and for this reason it is used 
widely for muffles and various air- 
cooled furnace and tecuperator con- 
structions. 


FUSED ALUMINA REFRACTORIES 


Fused alumina is another electric 
furnace product whose primary use is 
in abrasives. When compounded into 
refractory shapes it also has a high 
heat conduction, but considerably 
lower than silicon carbide. Its heat 
flow is approximately 2.5 times that 
of ordinary fireclay brick. It is also 
used for muffles and air cooled sec- 
tions and replaces silicon carbide 
where the latter is unsatisfactory for 
other reasons. It has a very high use 
limit in both oxidizing and reducing 
atmospheres and it is used where ex- 
treme temperature levels rule out 
other materials. 


ZIRCON REFRACTORIES 


Zircon refractories are made mainly 
from the natural mineral zircon which 
is often found concentrated in certain 
beach sands. It has a high melting 


point and use limit and is resistant to 
some types of siliceous slags. 


ZIRCONIA REFRACTORIES 


These refractories are made from 
purified zirconium oxide with small 
additions of lime, magnesia, or other 
ingredients to render it stable in 
volume. Pure unstabilized zirconium 
oxide inverts on cooling from the high 
temperature form to a low tempera- 
ture form with a considerable volume 
change which is sufficient to cause 
cracking and disintegration. The stabi- 
lized structure retains the high tem- 
perature form on cooling without un- 
dergoing a change in volume. These 
refractories have a very high melting 
point and use limit and are employed 
where extreme temperatures are en- 
countered. An interesting physical 
property is that even at extremely 
high temperatures the thermal con- 
ductivity is low so that the heat flow 
through a furnace section is relatively 
low. These refractories are relatively 
high priced and can be justified eco- 
nomically only for extreme use. 


CARBON REFRACTORIES 


Carbon (graphite) refractories are 
produced by heating a mixture of tar 
and coke. The refractories in brick or 
block form have been used in blast 
furnaces and in some other industries. 
They are limited to applications where 
the furnace operates reducing. 


INSULATING FIREBRICK 


Insulating firebrick are produced 
mainly from clays which are mixed 
with some type of combustible mate- 
rial such as sawdust. When fired, the 
combustible material burns out, leav- 
ing a highly porous refractory struc- 
ture. These light-weight products can 
be used as the exposed lining in the 
furnace chamber in the same way as 
other refractories. They are made in 
several grades, the lowest grade being 
suitable for temperatures of 1,600 
deg. F., and the highest temperature 
grade being satisfactory at 3,000 deg. 
F. The weight per brick ranges be- 
tween 1.25 and 4 Ib. as contrasted to 
8 Ib. for a standard firebrick. 

It is the low weight of these re- 
fractories which makes them of im- 
portance. The time necessary to raise 
a cold furnace to operating temper- 
ature is proportional to the weight of 
the furnace lining, assuming equal 
fuel inputs to the structure. Likewise, 
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Table 11—Classification of Insulating Firebrick 


Normal 
Use Limit, 


Composition, 
Percent 
15-37 AlsOs 

30-60 SiO: 


°F.t 


Group 16 1,600 


Group 20 2,000 


Group 23 2,300 
45-67 SiOz 

plus TiO:, 

Fe2Os, Alk. 

40-46 ALO: 

47-55 SiOz 


Group 26 


Group 28 2,800 
42-52 SiO: 
plus TiOs, 
Fer0s, Alk. 
45 AlsOs 
65 AlsOs 
90 AlsOs 


. aniaranh PRET TLLETE CLT O ELT TET ; 2,900 
3,000 


3,250 


9-in. Equiv. 
115 


* Group number is std. A.S.T.M. classification, indicating normal use limit (100). 


t See note under Table I. 


Table I1]—Classification of Refractory Castables 
(Refractory aggregates plus hydraulic cement) 


Normal 
Use Limit, 


Name, Standard Types *7.* 
Alumina-Silica 


Fireclay type 


Composition 


AlsOs, SiOs 
plus CaO, 
Fe20s, TiOs, 
Alk. 


AlsOs, 8iO2 
plus CaO, 
Fe2Os, ‘Ti0:, 
Alk. 
FeO-CriOs 
plus Al:Os, 
CaO, SiOz 


SiO: plus 
AlOs, 
impurities 
AblLOs, SiOz 
plus CaO, 
Fe:0:, TiOs, 
Alk 


Al:Os, SiO: 
plus CaO, 
Fe:0:, TiOs, 
Alk, 


Bloated clay base............. 


Porous refractory base 


* See note under Table 1. 


2, 400-2 ,700 


Approx. 
Cost, $/T., 
CL 


60-75 


2,700-3 ,000 


2,700-3 , 100 


Table IV—Classification of Refractory Plastics and Ramming Mixes 


Melting 

Point, 
Name Composition oF. 
Alumina-Silica 
Fireclay base AbhLOs, SiO:, 
plus Fe:0s, 


TiO», Alk. 


Use Limit, 
°F,* 


2,500-2 ,700 


Normal 
Cost, 


60-70 


Approx, 


Bulk 
Density, 
Lb./Ft.* 

21-37 


Bulk Density, 


Installed & 


Fired, Lb./Ft.* 


100-140 


100-140 


Bulk Density, 
Installed & 


$/T., CL Fired, Lb./Ft.s 


125-140 


130-140 


Superduty base.... AlsOs, SiOz, 
Kyanite base 


Fused mullite base... 


2,700-3 ,000 


3 ,000-3 , 100 140-150 


3 ,000-3 , 200 150-160 


3,142 (pure) 2, 800-3 ,000 


5,070 (pure) 2,900-3 , 100 


CaO-Mg0:2CO; 4,650-5,070 (pure) 


FeO-CrOs 
plus AlsOs, 
M 


Zirconia (Stabilized) . . 
* See note under Table I. 


3,765 (pure) 


Dissociates at 4,082 
3,722 (pure) 
4,532 (pure) 
4,870 (pure) 
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the time necessary to cool the furnace 
structure down is proportional to the 
weight. In actual practice it is not 
uncommon to effect fuel reductions of 
30-65 percent in a cyclic heating proc- 
ess when insulating firebrick are sub- 
stituted for standard refractories. 
The high porosity of insulating fire- 
brick also gives them a low heat flow, 
the thermal conductivity being roughly 
proportional to their weight as shown 
in Fig. 3, This means that for con- 
tinuous heating operations, thin wall 
sections can be used having the same 
heat flow as more massive firebrick 
sections backed up by insulation. 
Insulating firebrick have application 
limitations, however, and are confined 
to heating operations where there are 
conditions of clean heat, freedom 
from mechanical abrasion, and free- 
dom from slag. It is largely because 
porous structures are unsatisfactory 
when subjected to slag that insulating 
firebrick are made from alumina-silica 
compositions, since the better slag re- 
sisting properties of magnesite, chrome 
or similar materials would have little 
advantage in a sponge-like texture. 


REFRACTORY CASTABLES 


Refractory castables are concretes, 
similar to structural concrete except 
that the sand and gravel of structural 
concrete is replaced by a carefully pre- 
pared and sized aggregate of crushed 
refractory material. The cement used 
is usually the same as in structural 
concrete, being portland or high- 
alumina cement. More recently, a 
more refractory cement composed of 
nearly pure lime and alumina in the 
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ratio-of 3CaQ- SAI,O, has been used. 
With alumina-silica base aggregates, 
castables are available for service tem- 
peratures from 2,400 deg. F. to tem- 
peratures somewhat above 3,000 deg. 
F. The alumina-silica base castables 
constitute the bulk of the market, al- 
though special castables are made with 
chrome, fused alumina and other bases. 
Just as in the case of preformed re- 
fractories, there is a class of light- 
weight castables made by using a por- 
ous aggregate. The advantages of 
light weight in a castable are the same 
as in the case of insulating firebrick. 
At the present time, the general use 
of castables is being extended consid- 
erably due to their low cost of in- 
stallation. Refractory concrete is 
-mixed and placed in a manner similar 
to structural concrete, and is a de- 
sirable material to use in areas where 
skilled brickmasons are hard to ob- 
tain. When the proper grade is se- 
lected for a given application, a cast- 
able will provide a volume stable 
monolithic lining in many instances 
giving equal or better service life than 
a lining of regular brickwork. 


PLASTIC AND RAMMING REFRACTORIES 


There is another group of refractory 
products known as plastic refractories 
or ramming mixes. These composi- 
tions are generally composed of clays 
or other binders mixed with crushed 
refractory aggregate and tempered 
with water to bring the mixture to 
proper working consistency. The plas- 
tic or ramming mix is installed by 
pounding or ramming into place, and 
for this reason the installation costs 
are usually somewhat higher than for 
a similar castable installation. 

Plastic or ramming mixtures are 
made in alumina-silica compositions 
with temperature use limits ranging 
from 2,500 to over 3,000 deg. F. 
There are also compositions using 
fused alumina, chrome ore, magnesite, 
periclase, silicon carbide, and other 
refractory base aggregates. 


REFRACTORY MORTARS 


Many types of mortars are produced 
for laying up or jointing preformed 
refractory brick. There are two main 
types, those which develop their bond 
strength only when heated to temper- 
ature in the furnace— known as “heat 
setting” mortars—and those which de- 
velop a high bond on drying, called 
“air setting” mortars. Both types 
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have their applications, and the best 
guide is to follow the recommenda- 
tion of the manufacturer supplying the 
brick used with the mortar. 


METAL-CERAMIC COMBINATIONS 


Various combinations of ceramic 
materials have been used as coatings 
on metals, including parts for nuclear 
reactors and heat-resistant compon- 
ents for both jet-propulsion and re- 
ciprocating aircraft engines. These 
coatings can be used to impart chem- 
ical inertness at high and low temper- 
atures to the metal, and have good 
thermal shock resistance and low 
porosity. Ceramic-coated low-alloy 
steels can replace the higher alloyed 
strategic materials. These coatings re- 
duce oxidation and inter-granular cor- 
rosion of the base metal up to a tem- 
perature of 1,900 deg. F. Although 
the better coatings contain a consider- 
able portion of strategic material in 
their composition, the thinness of the 
coating together with the substitution 
of lower alloy content steels represent 
a considerable over-all saving in strate- 
gic materials. The U.S. Bureau of 
Standards and several industrial con- 
cerns have done considerable work 
in developing this type of material. 
Many of these mixtures consist essen- 
tially of an enameling frit of alumina 
and silica with additions of metallic 
oxides such as chromium and cobalt. 

Another approach to metal-ceramic 
combinations which has spurred con- 
siderable research in recent years is the 
class of cermets. This work has been 
prompted by the scarcity of high- 
temperature metals requiring strategic 
materials. Cermets are mechanical and 
chemical combinations of metals and 
ceramics whose properties in the com- 
bined state differ from those of either 
component. Ceramic materials them- 
selves are limited by low tensile 
strength and thermal shock resistance, 
whereas metals have good tensile and 
shock-resistant properties, but lose 
rapidly with increase in temperature. 
Cermets attempt to blend the desir- 
able properties of both, securing the 
advantages of improved thermal shock 
resistance, wear resistance and me- 
chanical strength at elevated temper- 
atures, compared with ceramics. Also 
they have a higher strength-to-weight 
ratio than ordinary refractories. They 
can be formed by methods similar to 
those used in powder metallurgy. 
Usually, the ceramic components are 


Table V—Refractory Compounds with Re- 
ported Melting Points Above 4,000 Deg. F. 


M.P., 
°F, 


Materia) Formula 


Oxides 
Beryllium oxide (Bromellite) 


Magnesium oxide (Periclase) 
Strontium oxide 


error ah» » & 


Zirconium oxide......... 


Silicates 
Zirconium silicate (Zircon).. . 


a 


Hafnium nitride............ 
Scandium nitride 
Tantalum nitride 
Titanium nitride 
Zirconium nitride........... 


AAanr on 


Hafnium boride............ 
Tungsten boride 
Zirconium boride . 


cr cr Ge 


Carbides 

Boron carbide o 
Calgium ecarbide............ 
Columbium carbide. ..... . 
Hafnium carbide........... 
Molybdenum carbide 

Silicon carbide. . . 

Tantalum carbide 

Thorium carbide. . . 
Titanium carbide... ; 
Tungsten carbide...... . 
Uranium carbide 

Vanadium carbide 

Zirconium carbide 


Zirconates 

Barium girconate........... 
Calcium zirconate. . Boke 
Strontium girconate........ 
Thorium girconate... 


lOO ke COONS eNO eS 


SrO-ZrO: + >5,072 
ThOwZrO: 5,072 


refractory oxides, carbides and nitrides, 
while such metal components as 
chromium, nickel, molybdenum and 
titanium are used. Hence such mate- 
rials are costly, and many of the avail- 
able types require strategic materials. 


SPECIAL REFRACTORIES 


The refractory products which have 
been described above constitute the 
bulk of refractories which are in com- 
mercial production and are readily 
available, In addition to these prod- 
ucts, there are many other refractory 
materials which have been used only 
on limited or small-scale applications. 
To give a picture of the possibilities 
of these materials a list has been made 
in Table V of materials having melt- 
ing points reported to be in excess of 
4,000 deg. F. These might well be 
termed the refractories of the future, 
since if processes are carried out at 
higher and higher temperature levels, 
refractories for furnace constructions 
may be drawn from this list or from 
other untested materials of similar 
characteristics. 
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COMBUSTION 
(Continued from p. 194) 





Inasmuch as price and availability 
of fuels are subject to constant change, 
ability to shift from one fuel to an- 
other, or to burn them in combina- 
tion, is sometimes highly desirable. 
Fig. 14 shows a multi-fuel burner 
suitable for pulverized coal, oil and 
gas. 


JET BURNERS 


Turbojets put unusually strong de- 
mands upon combustion systems, in- 
cluding (a) high heat release per unit 
volume, (b) complete combustion and 
(c) low final temperature. Space limi- 
tations dictate the first, turbine blade 
protection the last two requirements. 

Space limitations also dictate the 
use of pressure-atomizing oil burners. 
In addition, high engine efficiency re- 
quires low pressure-drop across the 
burner. 

The fuel is a distillate intermediate 
between kerosene and gasoline, sup- 
plied at pressures up to 1,000 psi. To 
gain wide turndown ratios (20:1) 
nozzles providing for controlled recir- 
culation or two nozzles in one hous- 
ing (duplex type) are used. 

The so-called can-type jet burners 
have provision for eddy-type flame 
stabilization in gales of 50 to 100 fps. 
and perforated liners (flame baskets) 
for admission of secondary and cool- 
ing air. One type of burner, the 
straight-flow can, has a liner of grad- 
ually increasing diameter, followed by 
a converging section just upstream of 
the turbine. About a dozen cans are 
arranged around the engine shaft be- 
tween the compressor and _ turbine. 
Another type, the annular burner, is 
continuous around the shaft, with 
equally spaced burner nozzles and a 
liner having a thin V-shaped cross- 
section in the plane of the engine 
axis. 

Burner output is about 4 million 
Btu. per (hr.) (cu. ft.) and in some 
cases as high as 28 million, compared 
with 20,000 to 100,000 for boiler 
furnaces. 

The principle of the pulse-jet, or 
V-1 guided missile, is being studied 
in Germany for use in industrial com- 
bustion processes. Initial application 
under test is for coal gasification (see 
Chem, Eng., May 1953, p. 144), 


CuemicaL Encineerinc—June 1953 


although fundamental experimental 
work has made use of gasoline as a 
fuel. 

The combustor consists of a tube, 
open at one end and closed at the 
other by a one-way valve. A fuel-air 
mixture in the tube burns in pulsating 
combustion or in a sequence of ex- 
plosions. After the first charge is ig- 
nited the combustion turns into an 
explosion with a sharp increase of 
pressure. This pressure closes the 
valve and forces the gases and air out 
of the opposite end of the tube. The 
inertia of the exhausting gases causes 


a pressure drop to a value below at- 
mospheric pressure. Thus, the valves 
are opened again and more air as 
well as fuel is sucked in, forming an- 
other fresh charge. 

In the meantime, the gas column 
develops a reverse motion, because of 
the low pressure in the tube, and 
builds up a new pressure wave by 
the inertia of the mass of air. The 
combined effect of pressure, tempera- 
ture and free radicals remaining from 
the previous combustion gas results 
in a fresh ignition of the charge and 
the combustion cycle starts anew. 





RAY THOMAS is responsible for research, 
engineering and application of thermal 
insulation and allied products for Carbide 


and Carbon Chemicals Co., South Charles- 
ton, W. Va. He has been with Carbide 
for 19 years. 

He is past chairman of ASTM Com- 
mittee C-16 on thermal insulation mate- 
rials and last year received the ASTM 
Merit Award for work in this field. 

The Thomas system of dimensional 
standards for thermal pipe insulation, 
used by most manufacturers, was origin- 
ated and developed by our author. 

Although lacking a college degree, Mr. 
Thomas has achieved through self-edu- 
cation the status of registered professional 
engineer and listing in ‘“Who’s Who in 
Engineering.” 

W. C. Turner, who collaborated in the 
preparation of this article, has been with 
Carbide 12 years. 


Insulation for Heat and Cold 


Materials and application methods must be hand-picked 
for the service requirements of the installation. 


The primary function of an in- 
dustrial thermal insulation is to resist 
the flow of heat. The thermal proper- 
ties of a candidate material are, 
therefore, the first to be considered. 

In many instances, however, the 
particular material used is chosen be- 
cause of favorable mechanical proper- 
ties rather than thermal properties. 
Each job where insulation is to be 


- used has its own set of requirements. 


These requirements should _ be 
checked against the list of material 
chacteristics (Table IT) to make sure 
that the governing conditions are 
recognized and considered. 


After a thorough evaluation of the . 


requirements of the job, the insula- 
tion fulfilling the most important re- 
quirements is selected. This is some- 
times difficult; complete lists of 
properties are not published, and 


only a small number of standard tests 
have been accepted, so direct com- 
parison is generally impossible. There- 
fore, although it is not the best en- 
gineering practice, the final selection 
of the material may have to be based 
principally on observation and experi- 
ence. 

The information contained in 
Table I may be helpful in the selec- 
tion of the proper insulation to 
satisfy most industrial requirements. 
Some of this information. is pre- 
sented in non-technical térms and, 
in some cases, is based on observation, 
Also, some of the materials listed are 


produced by more than one manu- 


facturer; the values for individual 
products may differ slightly from 
those shown. 

Even the best insulation will not 
give good service if improperly: in- 
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THERMAL INSULATION 





stalled and if not used with accessory 
materials which will withstand the 
conditions imposed by the installa- 
tion. For example, unless the secure- 
ment will withstand all the stresses 
and corrosion factors to which it is 
subjected, the insulation cannot re- 


main in place. If the weather and © 


vapor barriers cannot withstand condi- 
tions to which they are subjected, 
then the insulation will likewise be 
damaged. 


ECONOMIC THICKNESS 


Fundamentally, the heat trans- 
ferred through an insulation is deter- 
mined by the difference between the 
high temperature on one side and the 
low temperature on the other side; 
divided by the resistance to heat flow. 
This resistance includes, in addition 
to the insulant itself, the outside air 
film and sometimes an inside air 
film. Methods for calculating heat 
flow and film resistances can be found 
in basic texts and handbooks. 

As the thickness of thermal insula- 
tion is increased, the amount of heat 
loss is decreased. Of course, the 
thicker the insulation, the higher its 
cost. When the insulation is of the 
optimum thickness, the sum of the 


value of heat lost per year and the 
annual cost of insulation is a mini- 


mum, 

For flat surfaces, McMillan gives 
the equation for determining the most 
economical thickness x in inches as 

z = v/ak/b — Rk 
in which 

a = MYAt?/1,000,000 

b = annual cost of insulation, $/(yr.) 
(bd. ft.) 

k =thermal conductivity, Btu./(hr.) 
(ft.2) (deg. F./in.) 

M = value of heat, $/million Btu. 

R = sum of air-film resistances, (hr.) 
(ft.2) (deg. F.)/Btu. 

At = difference between inside tem- 
perature and ambient air tem- 
perature, deg. F. 

Y = operating time, hr./yr. 


The first term on the right ex- 
presses in inches of thickness the 
total thermal resistance required. The 
second term reduces this total by 
the equivalent thickness of the air- 
film resistances. 

For cylindrical surfaces, such as 
pipes, the equation must be corrected 
for the difference between the inside 
and outside surface areas of the insu- 
lation. On the basis of outside area, 
the thickness x is replaced by the term 
tr In(r/t,), where r, is the inside 
radius and r, the outside radius. 
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However, most pipe insulation is 
sold on a linear foot basis rather than 


an area basis, In the derivation of the 


minimum cost equation via differen- 
tiating and equating to zero, this 
change in cost basis gives rise to. an 
additional factor not appearing in the 
equation for flat surfaces. 

The final expression for economic 
thickness for cylindrical surfaces is 


(rz In > + R,k) y ona = Vak/b 
Beers , 


where R, is the air-film resistance of 
the outside surface and b is expressed 
on the basis of outside surface area. 


OTHER THICKNESS REQUIREMENTS 


It would appear that the economic 
factor in calculating insulation thick- 
ness would be the most acceptable 
method. However, this is not neces- 
sarily true in chemical process opera- 
tions. 

Consideration of the allowable loss 
or gain in process heat, regardless of 
the cost of the’ heat (or refrigeration) 
involved, is of major importance. If 
an operating process can afford to 
lose or gain only a limited amount of 
heat, or if certain vessels operate on 
definite temperature limitations, a 
sufficient thickness of insulation must 
be provided to maintain the required 
conditions. 

Safety is also a factor. For high- 
temperature operations, insulation de- 
signed on a purely economic basis 
might operate with such a hot surface 


that operating personnel would be in 
danger of getting burned. Another 
consideration is that the higher the 
surface temperature the greater the 
hazard of flashing from flammable 
materials of low flash points. 

Most outside insulation is protected 
with bituminous saturated felts or 
mastics composed of bituminous 
bases. Indoor insulation is usually 
finished by painting. In either case, 
unless the surface temperature is 
sufficiently low to prevent the heat 
from shortening the life of these 
materials, the cost of maintaining the 
outer finish will be prohibitive. 

Surface temperature of insulation 
on low-temperature equipment and 
piping should normally be above the 
dewpoint of the ambient air. Under 
extremely humid conditions it is vir- 
tually impossible to prevent occa- 
sional condensation on low-tempera- 
ture insulation surfaces. However, 
the insulation should be designed so 
that the periods when condensation 
occurs will be relatively infrequent 
and of short duration. 

If the surface temperature stays 
below the average dewpoint it will 
always be wet. Migration of moisture 
is much faster through a wet surface 
than through a dry surface which is 
above the dewpoint. Not only will 
the drip from wet surfaces cause con- 
siderable damage to surrounding 
metal, but the life of the barrier and 
the insulation itself will also be de- 
creased. 
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REFLECTIVE INSULATION 


In some applications reflective in- 
sulation can be used to greater advan- 
tage than any mass-type insulation. 
One particular characteristic which 
may be of importance is that it has 
low heat-storage capacity as compared 
with mass insulation. 

However, industrial applications of 
reflective insulation have been rela- 
tively infrequent up to the present 
time. To a great degree this is due to 
a lack of knowledge regarding this type 
of insulation. 

Reflective insulation consists of one 
or more parallel sheets of metal sep- 
arated by suitable spacers. By restrict- 
ing the air movement, heat transfer by 
convection is cut to a minimum. Heat 
will pass through air or any other gas 
by conduction, as it does through a 
solid; however, the conductivity of air 
is low, being only 0.16 Btu. per (hr.) 
(sq. ft.) (deg. F. per in.) at 70 deg. F. 
mean temperature. 

The balance of the total heat loss 
is transferred by radiation. The 
amount transferred from a warmer sur- 
face to a cooler one is determined by 
the temperature difference between 
the two surfaces, the emissivity of the 
warmer surface and the reflectivity of 
the cooler surface. By using a material 
on the warm side which has a low 
emissivity and a material on the cool 
side which has a high reflectivity, the 
amount of heat transferred by radia- 
tion will be minimized. 

Although many polished metals 
have low emissivity and high reflectiv- 
ity, when they lose their polish their 
emissivity values rise and their re- 
flectivity values drop. Aluminum is 
frequently used in reflective insulation 
because the change from a polished 
surface to an oxidized surface increases 
its emissivity and reduces its reflectiv- 
ity only about 5 percent. 


USE OF VACUUM 


If the air is removed from between 
two surfaces which have low emissive 
and high reflective values, then the 
heat transfer by convection and con- 
duction will be reduced to a much 
smaller amount than when air is pres- 
ent. The vacuum also assists in re- 
taining the most efficient reflective 
surfaces; thus, heat transfer by radia- 
tion is minimized. For example, a 
bright polished silver surface is one of 
the best reflective surfaces when used 
in an evacuated space, with no oxy- 
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gen present to dull the shiny surface. 

Use of reflective surfaces separated 
by a vacuum is a very efficient means 
of insulating thermally, but because 
of the difficulty of maintaining a vac- 
uum it is generally restricted to the 
insulation of relatively small vessels 
or objects. It is excellent at low tem- 
peratures, providing the vacuum is 
maintained, because the system is also 
vapor-tight. Vacuum used for high 
temperatures is generally limited by 
the restrictions imposed by the con- 


Table Il—What to Consider When 
Comparing Insulation Materials 


Dimensional properties 
pes and sizes 
Straightness 
Smoothness 
Shrinkage—excessively large voids 
Coverage 
ity 
Thermal properties 
Conductivity 
Effect of temperature 
Effect of moisture 
Effect of joints 
Effect of tie-wires, etc. 
Specific heat 
Effect of temperature 
Effect of moisture 
Therma! diffusivity 
Thermal emissivity 
Thermal absorptivity 
Temperature range—maximum and 
minimum 
Expansion and contraction 
Resistance to flame 


Mechanical properties 
Compression strengtl 
Compressibility of blanket or fill ma- 

terials 

Tensile strength 
Flexural strength 
Impact strength 
Compression—shear strength 
Hardness—surface 
Abrasion resistance 
Indentation strength 
Tearing strength of blanket and sheets 
Loss of strength because of fatigue 
Folding endurance of sheets and films 
Resistance to thermal shock 
Temperature effect on strength 


Moisture properties 

Water migration 

Vapor migration 

Vapor migration through joints, 
cracks, tape, etc. 

Effect of temperature, humidity and 
air motion on vapor migration 

Relation of thickness resistance to 
vapor migration 

Relation of vapor barriers to thermal 
insulation in their ability to be used 
together 


Chemical properties 
Chemical analysis 
Corrosive properties—-alkalinity, pH 
Corrosive properties in combination 
with other materials 
With moisture present 
With process chemicals present 
Smoke oe oe or with chemicals 


pre 
Finsh 9 —os FAS ONE or with chemicals 


present 
Auto-ignition point—alone or 
chemicals present 


Electrical properties 
Resistance to electrical flow, 
Galvanic action 


Workability properties 

Cutting characteristics of solids 

Fitting characteristics of solids 

Forming characteristics of solids 

Adhesive characteristics of cements 
and mastics 

Pouring characteristics of cements 
and mastics 

Troweling characteristics of cements 
and mastics 

Brushing characteristics of mastics 

Handleability of material 

Personnel reaction—effect on skin 

Toxic hazard of application—solvents 
in mastic. ete. 


with 


dry, wet 


tainer—by its ability to resist thermal 
shock or elevated temperature. 


FOR EXTREME LOW TEMPERATURES 


Insulation of low-temperature sur- 
faces presents an additional. problem 
from that of high temperatures—mois- 
ture may enter the insulation. 

All outdoor insulation, on either 
hot or cold surfaces, must be pro- 
tected by a weather barrier to prevent 
the insulation from becoming soaked 
with water. Moisture in the vapor 
form must also be prevented from en- 
tering the insulation on low-temper- 
ature jobs. 

The low temperature of the inner 
surface of the insulation causes an area 
of lower vapor pressure than that of 
the atmosphere. Water vapor, in at- 
tempting to equalize this pressure dif- 
ference, tries to diffuse into the in- 
sulation. At some point in its inward 
travel it reaches its dewpoint and con- 
denses. Continuation of the process 
eventually fills the voids in the in- 
sulation with water or ice. Completely 
saturated insulation has a conductiv- 
ity value of 4.0, compared with about 
0.25 for dry insulation. Thus the heat 
flow through the insulation will in- 
crease up to 16-fold. 

Unless the insulation is itself vapor- 
resistant the vapor barrier becomes of 
paramount importance in protecting 
the insulation and providing an eco- 
nomical service life. Vapor barriers 
may be composed of any one or more 
of a number of materials; these mate- 
rials must be selected for their ability 
to serve the requirements of the instal- 
lation in question. 

A vapor barrier should completely 
seal the entire insulation surface. One 
common mistake in the use of vapor 
barriers is the omission of tie-offs. At 
intervals the barrier should be sealed 
off through the insulation to the metal 
surface. In case the outer membrane 
is punctured such tie-offs will restrict 
vapor migration to only one sealed 
section. For the same reason, where 
pipe insulation is interrupted at a junc- 
tion point, such as an ell, valve or 
flange, the vapor barrier of the pipe 
insulation should be sealed off from 
the insulation and vapor barrier of the 
fitting. 

Breakdowns of weather and vapor 
barriers frequently begin at corners, 
particularly inside corners. For this 
reason it is preferable to maintain as 
large a radius as possible and avoid 
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HEAT TRANSPORT 





sharp acute angles by rounding out 
inside corners, using special precau- 
tion that the barrier is well reinforced 
and installed with particular care at 
these points. Where a vapor-resistant 
insulation is used the considerations 
are somewhat less exacting. 

The weakest point of any insulation 
lies in the joints. Unless joints are 
adequately sealed and protected, mois- 
ture will enter at these points. The 
moisture may then alternately freeze 
and thaw and eventually cause com- 





JAMES J. CARBERRY was the author of 
a stimulating article in our September 


plete breakdown of the insulation. 
With extremely low-temperature sur- 
faces, care must be taken that the 
materials used for sealing. do not freeze 
and crystallize at the temperatures to 
which they are subjected. A frozen 
sealing material will fracture the in- 
sulation the same as ice. 

Expansion and contraction of pipes 
and vessels should be carefully con- 
sidered in the design of insulation. 
On low-temperature installations such 
movements transmitted to the vapor 


1952 issue on the dimensionless groups 
used in heat-transfer correlations. His 
approach in evaluating heat-transport 
media in the following article follows 
similar fundamental lines. 

A native of Brooklyn, the author was 
graduated from the University of Notre 
Dame in 1951 with an M.S. degree in 
chemical engineering. For the past two 
years he has been employed by Du Pont at 
its Eastern Laboratory, Gibbstown, N. J. 
He previously served in the Navy. 

His professional interests center about 
the subject of rate processes, including 
kinetics and heat and mass transfer. He 
is a junior member of AIChE. 

Among his other interests are philoso- 
phy, history and music. 


Media for Heat Transport 


Heat-transfer coefficient vs. pumping energy provides 
a rational basis for evaluation of transport media. 


Many processes involving heating 
or cooling require the use of an in- 
termediate agent for transport of the 
heat (or cold) between the process 
and the heating source or sink. Steam, 
air and water are, of course, the most 
common agents so used. In recent 
years, however, other liquids, gases 
and vapors, even liquid metals, have 
found increasing use as heat-transfer 
media. 

A number of considerations enter 
into the selection of the most suitable 
medium for a given heat-transport ap- 
plication. Among these are cost, avail- 
ability, vapor pressure, freezing point, 
corrosiveness, toxicity—all properties 
of the medium itself—and the capital 
and operating costs of the transport 
system. 

LIQUID, GAS OR VAPOR? 
Air and other so-called permanent 


gases can be used over nearly the en- 
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tire range of industrially important 
temperatures. However, such gases 
are poor heat-transfer media, requiring 
the expenditure of large amounts of 
pumping energy per unit of heat trans- 
ported. Condensing vapors and boil- 
ing liquids, on the other hand, show 
much better heat-transfer coefficients 
than do gases (see table below), 

Geiringer*’ presents some compel- 
ling arguments in favor of liquid heat- 
transport systems over systems using 
vapors and gases. Liquid systems are 
said to be better adapted to surface 
temperature uniformity, close tem- 
perature control, and alternate heating 
and cooling processes. 


Usual Ranges of Film Coefficients’ 


Steam, dropwise 
condensation 

Steam, film-type 
condensation 

Boiling water 

Condensing organic vapors 

Steam, superheating 

Air, heating or cooling 


10,000—20,000 


1,000—3,000 
300—9,000 
200~—900 
5—20 


0.2—8 


and weather barriers contribute to 
their breakdown; wherever possible, 
these stresses should be eliminatéd 
or compensated for in the design. 

The problems of thermal insulation 
are becoming more complex and se- 
vere as process temperature ranges 
are extended and economic require- 
ments become more critical. Thermal 
insulation has become a science as 
well as an art and in the future will 
demand more careful engineering than 
in the past. 


NOMENCLATURE 


A Surface area, ft.’ 
C,C’ Constants 
c, Specific heat, Btu. per (Ib.) 
(deg. F.) 
Diameter, ft. 
Energy loss per unit surface area, 
(ft.-lb. per hr.) per ft.? 
Friction factor 
Mass velocity, Ib. per (hr.) (ft.") 
Gravitational constant, ft. per hr.? 
Heat-transfer coefficient, Btu. per 
(hr.) (ft.2) (deg. F.) 
Heat-transfer factor 
Thermal conductivity, Btu. per 
(hr.) (ft.2) (deg. F. per ft.) 
Prandtl number 
Pressure drop, Ib. per ft.’ 
Reynolds number 
Cross-sectional area, ft.’ 
Viscosity, Ib. per (hr.) (ft.) 
Density, Ib. per ft.’ 


LIQUID-PHASE HEAT TRANSFER 


The character of the individual film 
coefficient of heat transfer h is known 
to be a function of fluid viscosity x, 
heat capacity c, and thermal conduc- 
tivity k; these properties are combined 
in the dimensionless Prandtl number 
uc,/k. The magnitude or “thickness” 
of the film is a function of the geom- 
etry and fluid dynamics of the system, 
hence of the Reynolds number DG/x. 

For turbulent flow in circular tubes 
and pipes the film coefficient may be 
expressed by the Chilton-Colburn re- 
lation 

h = 0.023 Re# Pr“ c,9 (1 


where, according to the heat-momen-( 
tum transfer analogy, 
0.023 Re? = jy =f/2 | (2) 
Obviously, a high coefficient is fa- 
vored by low viscosity and high flow 
rate, thermal conductivity and heat 
capacity. However, a comparison of 
heat-transfer media must be made on 
an economic basis. Colburn’ states 
that h must be correlated with E, the 
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Fig. 1—LOW-TEMPERATURE media, film coefficient vs. power requirement. 
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Horsepower per 1,000 ft. of 3-in. I.D pipe 
Fig. 2—-MIDDLE temperature range, film coefficient vs. power requirement. 


frictional energy expended per unit 
surface area of pipe. 

Recalling that in turbulent flow the 
friction factor f is related to pressure 
drop Ap by 

f = 2g. AppS/G@A (3) 
and power loss per unit of surface 
area E is given by 

E = ApGS/pA (4) 
then 

f= 29.E ?/@ 


E = f@/2gep* 
In turbulent flow, 
f/2 = 0.023/(DG/»)°* 
Therefore, 


E = C(y/D)** G4/e 
where C = 0.023/ge. 
The power expended is thus a di- 
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rect function of mass velocity and, 
to a small extent, viscosity, while a 
high density favors low power loss. 
Eliminating G between Eqs. (1) 
and (8) we obtain 
h=C'ER?’/pv (9) 
where C’ is a function of Pr and ¢ 
and thus is constant for a given fluid 
at a given temperature and pressure. 
Values of the film coefficient h have 
been calculated and correlated with 
the horsepower loss per 1,000 ft. of 
3-in. I.D. pipe for various fluids at 
several témperature levels. The Chil- 
ton-Colburn relation is employed for 
fluids of Pr = 0.5 to 30 (brine solu- 
tions, anisole, water, Aroclor, Dow- 
therm A). The data for Hitec (HTS) 
are those data obtained and correlated 
as hD vs. DG by Kirst, Nagle and 
Castner... For mercury, sodium and 


the sodium-potassium media, the 
Martinelli relation as simplified by 
Lyon’ was employed. The Lyon equa- 
tion is 

h = k/D [7 + 0.025 (@ Re Pr)®8] (10) 
For Reynolds numbers greater than 
10°, the film coefficient for molten 
metals varies as the 2/7 power of E, 
as is the case with the more common 
fluids. 

The correlations apply only to tur- 
bulent flow in commercial pipe. 


LOW-TEMPERATURE MEDIA 


In Fig. 1 are shown the film coef- 
ficient-power requirement curves for 
two brine solutions and anisole. In 
computing E for the brine solutions, 
the data of Shields were used. 

Sodium chloride brines, though 
cheaper than calcium chloride, are use- 
ful only to temperatures down to 
—6.03 deg. F., the 22 percent solu- 
tions forming a eutectic in this region. 
There are corrosion hazards involved 
in using brine solutions. CaCl, solu- 
tions tend to precipitate solids when 
used with untreated water, though 
permitting operation at lower temper- 
atures than is possible with NaCl 
brine. 

In general, brine coefficients de- 
crease with an increase in salt con- 
centration and, therefore, with de- 
creasing temperature limit. Fig. 1 
illustrates this point. Convenient charts 
for rapid determination of brine 
physical properties and heat-transfer 
factors have been published by 
Shields.* Such data, when correlated 
on the basis of h vs. E, allow one to 
make a more judicious choice of cool- 
ing medium. 

Anisole (methoxybenzene) has re- 
cently been proposed as a heat-trans- 
fer medium. It may be used with 
mild steel, and tests indicate that the 
compound exhibits high thermal sta- 
bility. Anisole freezes at —35 deg. F., 
and on the basis of the correlation in 
Fig. 1 it appears to be potentially 
competitive as a coolant. The viscosity 
of anisole was found to vary linearly 
with absolute temperature on loga- 
rithmic coordinates. The curve for 
anisole at 0 deg. F. is thus based upon 
an extrapolation of viscosity data. The 
correlation at —20 deg. F. would be 
only slightly below that at 0 deg. 

Since these data are based upon ex- 
trapolations the true significance is 
questionable until verified experimen- 
tally and economically. 
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MIDDLE TEMPERATURE RANGE 


Within the range of 40 to 400 deg. 
F., operating pressure as well as the 
power-heat transfer relation must be 
considered. Liquid water is obviously 
a superior medium in this tempera- 
ture range (see Fig. 2). However, 
pressures in excess of 250 psi. are re- 
quired in order that capital be made 
of the excellent power-heat transfer 
relationship for liquid water. Gei- 
ringer’ notes that European heating 
plants employ liquid water at pressures 
approaching 2,800 psi. Smaller pipes 
can be used than those required with 
steam. Traps become unnecessary, 
and lines need not be run with par- 
ticular .regard to pitch. Radiation 
losses are minimized, which makes it 
more practical to transport heat over 
great distances. 

Dowtherm A (73.5 percent di- 
phenyl oxide, 26.5 percent diphenyl) 
is primarily employed as a condens- 
ing vapor, and though its heat of 
vaporization (125 Btu. per Ib.) is 
low compared with that of steam, at- 
mospheric-pressure operation can be 
realized at 500 deg. F. As a liquid, 
Dowtherm finds use in heating-cool- 
ing cycles as frequently found in batch 
reactor systems. It freezes at 53.6 
deg. F. Packaged Dowtherm units 
are available and represent convenient 
means of -efficient low-pressure heat 
transport. 

Anisole may find uses like those 
to which Dowtherm is put. In the 
liquid state, it is apparently superior 
up to 300 deg. F. (b.p. 310 deg. F.), 
as shown in Fig. 2. Anisole can be 
easily pumped at room temperature. 
The heat of vaporization of anisole 
is 154 Btu. per Ib., higher than that 
of Dowtherm. Where a vapor system 
is desired, anisole under pressure fills 
the gap between 150-psi. steam and 
500 deg., whereas a Dowtherm vapor 
system in this range would have to 
operate under vacuum. 

Aroclor 1248 (Monsanto Chemi- 
cal Co.) is a noncombustible heat- 
transfer medium suitable for use as a 
liquid at temperatures up to 600 
deg. F. This chlorinated biphenyl is 
one of the best media in the range of 
400 to 550 deg. Like anisole, Aro- 
clor can be easily pumped at rocm 
temperature. It is reported that 
Aroclor is practically noncorrosive to 
nearly all metals, including cast iron, 
steel and bronze.’ 

Geiringer* _ reports 


that _ tetraryl 
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Fig. 3-—HIGH-TEMPERATURE media, film coefficient vs. power requirement. 
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Fig. 4—HIGH-TEMPERATURE media, heat-carrying capacity at given velocity. 


silicate has properties which make it 
an ideal heat-transfer medium. It is a 
liquid from —40 deg. to 700 deg. F. 
Production is stated to be small at 
this time, hence its price is higher 
than that of the more common media. 
Pertinent data are not available for 
this silicate, hence its power vs. heat- 
transfer characteristics were not cal- 
culated. 

In Fig. 2 is shown also the h vs. E 
relationship for Hitec heat-transfer 
salt (HTS) at 600 deg. F. HTS is a 
50-50 mixture of sodium nitrite and 
potassium nitrate which melts at 282 
deg. F., or a 40-7-53 mixture of sodium 
nitrite, sodium nitrate and potassium 
nitrate melting at 288 deg. F. 

Packaged HTS units are available. 
HTS affords an excellent means of 
obtaining the uniform high temper- 


atures required in certain distillation 
and reactor systems. 

Not included in the correlations 
because of a lack of physical data is 
Hydrotherm 800, a phenolic com- 
pound, It is reported by American 
Hydrotherm Corp, to be a promising 
medium. Hydrotherm 800 boils at 
875 deg. F. and shows no tendency 
to crystallize even at —60 deg. F. Ex- 
cellent thermal stability is said to be 
the most striking feature of Hydro- 
therm 800. 


HIGH-TEMPERATURE MEDIA 


In the high temperature range (600- 
1,400 deg. F.) molten salt and metals 
are obvious candidates for considera- 
tion. In Fig. 3 are shown the power 
loss-heat transfer relationships for 
HTS, mercury, sodium and sodium- 
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potassium. Sodium and the sodium- 
potassium (44 percent K) media are 
obviously superior on this basis of cor- 
relation. Use of these fluids is largely 
confined to nuclear installations, 
though sodium finds extensive use 
within aircraft engine valves. 

It is well known that sodium reacts 
with air, water and steam. Both 
sodium and NaK (called “nack’”) 
must be handled with extreme precau- 
tion. HTS and mercury appear to be 
competitive; however, mercury is by 
far more expensive, and its vapors are 
toxic. 

The extremely high coefficients ob- 
tained with HTS, Na, NaK and Hg 
may be misleading. In any system 
where these media find use, the over- 
all controlling resistance to heat trans- 
fer will most certainly be another fluid 
film. For example, in a liquid metal- 
to-steam system, tube-wall resistance 
is a very significant part of the total 
resistance. A correlation in terms of 
the heat-carrying capacity of the fiuid 
is perhaps more instructive for cases 
where individual film coefficients for 
several heat-transfer fluids are of high 
and approximately equal magnitude. 
In Fig. 4, the heat transferred per 
100 deg. F. change in fluid tempera- 
ture .is plotted against the mass ve- 
locity. Slopes are obviously propor- 
tional to the heat capacity of the fluid 
in question. Hence mercury (c, = 
0.033) compares very poorly with 
HTS (c, = 0.37). 

Mercury used at 1,200 deg. F. 
exerts a vapor pressure of 500 psi., 
while HTS has no appreciable vapor 
pressure in this range. Many im- 
portant details relating to operation 
and performance of an HTS unit have 
been published." * 

For operation above 1,200 deg. F. 
Na (b.p. 1,616 deg. F.) and NaK 
(b.p. 1,518 deg. F.) may be em- 
ployed. For higher temperatures lead 
(b.p. 3,170 deg. F.) and the lead- 
bismuth eutectic (b.p. 3,038) are 
available. 
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Advances in Heat Transfer 


Empirical design methods are being reinforced by recent 
developments in theoretical knowledge. 


In few fields of engineering have 
there been as many advances in basic 
theoretical understanding during the 
past decade as in heat transfer. Much 
of this work has been stimulated by 
and, in fact, fundamental to, such 
developments as jet engines, rockets 
and nuclear reactors. Aeronautical 
science has contributed significantly to 
this progress. 

While process engineers have been 
busy trying to correlate empirically 
more and more data on such things as 
heat transfer to tube banks and fluid- 
ized solids, research engineers and 
physicists have been delving into the 
problems of heat transfer “involving 
high velocities, liquid metals and un- 
steady state. Even the mathematicians 
have contributed significantly in new 
methods for solving complex problems. 


ANALOGIES WITH FLUID FLOW 


A theoretical approach that has re- 
ceived a lot of attention lately is the 
utilization of information on velocity 
distribution and turbulence to predict 
and correlate heat-transfer coefficients 
of fluids in turbulent flow. This has 
been applied particularly to molten 
metals, as well as to other fluids at 
high velocities or high heat fluxes. In 
such cases the physical properties vary 
widely across the stream. 

The analysis has usually started with 
the generalized isothermal velocity dis- 
tribution across the channel (Fig. 1) 
originally proposed by von Karman.” 
This includes the theoretical purely 


laminar sublayer and the two empirical 
straight lines shown. 

Several defects exist in this dis- 
tribution: (a) There are not yet 
enough experimental data to show 
whether the flow actually is entirely 
laminar over the range 0 < y+ < 5; 
(b) in deriving the laminar sublayer 
formula the shear stress across it was 
assumed constant, which makes the 
curve too high at low Reynolds num- 
bers; (c) there should undoubtedly 
be no discontinuities in the first or 
second derivatives, as there are at 
y+ = 5 and 30; and (d) the straight 
turbulent core line shown is inaccu- 
rate near the center, since it is actually 
the locus of points near the wall for 
many runs and neglects the leveling 
off of the velocity near the center for 
any one run. However, these defects 
are unimportant under most condi- 
tions, and very helpful predictions of 
heat-transfer coefficients have been ob- 
tained by this method. 

Other isothermal velocity distribu- 
tion laws have been proposed. Though 
gaining in smoothness, they tend to - 
become more difficult to manipulate 
mathematically. Deissler’s analysis" 
differs from von Karman’s principally 
in that turbulence is assumed to pene- 
trate all the way to the wall, being 
directly proportional near the wall to 
the iocal velocity and to the distance 
from the wall. Deissler is thus able to 
include von Karman’s streamline and 
buffer layers in a single formula, as 
does Rannie.” Two other relations”” 
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instead combine the buffer and turbu- 
lent regions into one formula. 

In any. case, the generalized velocity 
distribution curve or equation can be 
used to compute the eddy viscosity 
Ey as a function of radius by means of 


TYe = TwGe él — y/r) 
= («4 + Eup) du/dy 


and thus: 


NOMENCLATURE 


c Specific heat 

Cp Drag coefficient 
Diameter 
Eddy conductivity 
Eddy viscosity 
Eddy diffusivity of vorticity 
Fanning friction factor 
Acceleration of gravity 
Ratio of absolute system mass unit 

to actual system mass unit 

Grashof number, D* p?gBAt/ u* 
Film heat-transfer coefficient 
Thermal conductivity 
Nusselt number, hD/k 
Peclet number, Du,pc,/k 
Prandtl number, cpu/k 
Heat flow density 
Radius 
© (twhep)'?/u = Re(fp/8)'# 
Reynolds number, Duyp/u 
Temperature 
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U=unwetted) A=Martinelli, 
10°; C=Lyon; D=Deissler; E=Kennison; F=Colburn, Pr 0.027; 
U, x/d 58; 
J=Johnson et al, 1951; K=Trefethen, W & U; L=Doody-Younger, 
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H=x/d 188; I=Untermeyer, W; 


M=U; N=Pnglish-Barrett, U; O=Johnson et al, 1950; P= 


I mbarsky, 


U; Q=Untermeyer, 


U; R=Werner-King-Tidball, W. 


Fig. 2—HEATING of liquid metals in turbulent flow; A to F, 


theoretical relations; G to R, experimental results. 


In the two wall layers, and some- 
times in all three zones, y*/r* is usu- 
ally neglected, and in the turbulent 
core the second 1 is usually neglected, 
as previously suggested. 

Since Ey, is a “geometrical turbu- 
lence,” presumably aifected only by 
the average flow and range of the ed- 
dies, as a first approximation it is rea- 
sonable to assume that it equals the 
Ex for heat transfer in the correspond- 
ing expression 


Heat-transfer driving force 

Absolute temperature 

Local velocity 

u(p/Twhe)'/* 

Mass flow rate 

Distance to wall 

y (Twhhep)/?/ “ 

Coefficient of volumetric thermal 
expansion 

Viscosity 

Density 

Shear stress 


Subscripts 
At wall with no heat transfer 
Average of stream ' 
Film (average as required) 
Constant pressure 
Constant volume 
At wall 
Local value 


q/A = (k + Enpcy) (dt/dy) (3) 
Integration of this expression from 
the wall to the axis of the pipe or 
duct leads to an expression for the 
heat-transfer coefficient. 

For streamline flow in tubes at con- 
stant wall heat flux Deissler’ has cal- 
culated by a process of iteration the 
velocity and temperature distribution, 
friction factor and Nusselt number for 
gases and for liquid metals when the 
physical properties change appreciably 
with temperature. 

For gases he assumed that viscosity 
is proportional to T°”. He found that 
the pressure gradient may be com- 
puted quite closely by Poiseuille’s law 
if one uses the viscosity at a film 
temperature t, equal to 58 percent of 
the wall temperature t, and 42 per- 
cent of the mixing cup temperature 
t,. Similarly, he obtained the theo- 
retical long-pipe isothermal Nusselt 
number of 4.364 by taking the 
thermal conductivity at 1.27 t — 
0.27 te. 

For liquid metals, assuming y. pro- 
portional to T**, he found Poiseuille’s 
law to hold if w is taken at 0.54 t, 
+ 0.46 t.. For metals the isothermal 
Nu should be multiplied by 
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(»/#)°™ to obtain the actual Nu 
at any given t, and t, with k sub- 
stantially constant. 


UNSTEADY-STATE HEAT TRANSFER 


New unsteady-state procedures have 
recently been employed for measuring 
thermal conductivity, instead of the 
usual steady-state methods. Beatty’ 
analyzed the case of poorly conducting 
sheet material, one side of which is 
suddenly raised in temperature. while 
the other side is in contact with a 
highly conducting (e.g., copper) plate 
of comparable thickness. If there is 
no copper plate—merely a thermo- 
couple—only the thermal diffusivity 
may be obtained; use of the conduct- 
ing plate, however, yields both ther- 
mal conductivity and specific heat if 
the density is known. 

A cell with an electrically heated 
central wire through which current is 
suddenly started, with a thermocouple 
a short distance away, has also been 
mathematically analyzed.” This ar- 


rangement, with runs lasting less than 
1 min., has yielded absolute values of 
thermal conductivity for many liquids 
with an error under 2 percent. 

A promising method for gases” in- 
volved suddenly heating a metal tube 


by a heavy instantaneous electrical dis- 
charge along it and observing the rise 
of contained gas pressure with time. 
It was found not to be an absolute 
method because of its dependence on 
an unknown specific heat intermedi- 
ate between c, and c,. Another 
method, in which alternating current 
is passed through a hot wire and the 
amplitude and lag of the temperature 
wave of the wire is measured, is being 
studied at Columbia University for 
possible use at high gas temperatures 
without a radiation correction. 

A method was recently presented” 
of determining film coefficients of 
heat transfer by passing through the 
equipment a stream of fluid having a 
slow sinusoidal variation of tempera- 
ture with time. At the outlet of the 
equipment under test the stream tem- 
perature wave shows a time lag and a 
decrease in amplitude. The latter 
effect was employed. 

This method, which is analogous 
to the frequency response technique 
used by instrument engineers, has 
been developed for surfaces of both 
high and low thermal conductivities. 
Evident advantages are that no surface 
temperatures need be determined, 
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that the temperature amplitudes can 
be under 1 deg. F. while still main- 
taining good accuracy, and that it is 
applicable to poor conductors. Con- 
sistent results are obtained, agreeing 
well with previous correlations for 
packed beds, but ranging up to 25 
percent above the usual correlations 
for flow in tubes. 

The unsteady-state heating of a 
batch of fluid by means of an external 
heater was further studied. Lynch” 
developed a general method for com- 
puting the heat transfer from a heater 
of any arrangement of passes. 


HEAT TRANSFER AT HIGH VELOCITIES 

Liquids pumped at high velocities 
through tubes serve as very effective 
coolants of the tube walls. Cooling 
rates as high as 5,000,000 Btu. per 
(hr.) (sq. ft.) have been obtained; this 
corresponds to the removal of 10 kw. 
per in. of length from #-in. tubing 
by water flowing inside at 35 ft. per 
sec. When pressure is sufficient to 
prevent boiling, the usual heat-trans- 
fer correlations are applicable,” such 
as: 


Nu, = 0.023 Pr,°* Re,°-* (4) 


Gases flowing in tubes approxi- 
mately obey the same correlations, 
even at supersonic velocities. For in- 
stance, McAdanis” obtained heat- 
transfer coefficients averaging some 18 
percent higher than Eq. 4 with air 
up to the velocity of sound. 

With all fluids at high velocities 
the temperature difference causing 
heat transfer must be taken as t, — 
tee, Where t.. is the temperature the 
wall would reach at the given fluid 
velocity with no heat transfer; it is 
higher than t, because of frictional 
heating. It may be directly obtained 
by experiment, or computed by adding 
to the bulk temperature an expression 
converting frictional energy into tem- 
perature rise. 

Rubesin and Johnson™ have re- 
cently reviewed the available theories 
on skin friction at a flat plate parallel 
to air flowing at Mach numbers up to 
10. They show that the local value 
of Nusselt number may be calculated 
readily from an experimental or theo- 
retical value of the local drag coef- 
ficient C, by the relation: 


Nu; = 0.5 (Cp)2 Re, Pr!” (5) 
HEAT TRANSFER TO LIQUID METALS 
The first heat-transfer tests with 


metals flowing in tubes yielded high 
heat-transfer coefficients, but the 
values were only about one-tenth 
those predicted by Eq. 4. The em- 
pirical equations for nonmetals evi- 
dently give too high coefficients for 
liquid metals because Ey in Eq. 3 is 
independent or substantially inde- 
pendent of thermal conductivity, and 
dt/dy cannot decrease proportionally 
as fast as k increases. 

Martinelli” first carried out the in- 
tegration of Eq. 3 taking into account 
k in-the turbulent core. He com- 
puted Ey from the von Karman veloc- 
ity distribution in Fig. 1 and assumed 
that E, and Ey were equal, though ex- 
perimental results in the previous lit- 
erature indicated E,/Ey might be as 
high as 1.6. The resulting correlation 
agreed better with the experimental 
data, but still gave higher heat-trans- 
fer coefficients than generally ob- 
served, particularly at low Reynolds 
numbers. 

This advance was followed by two 
other types of development. The first 
consisted of new assumptions as to 
mechanism. Deissler’ subtracted from 
the eddies heat they might transfer to 
the fluid bordering their path, obtain- 
ing for liquid metals an appreciably 
lower value of Nusselt number and 
better agreement with the average of 
the observed results. According to his 
theory the ratio E,/Ey varies from 
0.000153 Pe at low values of Peclet 
number asymptotically towards 1.0 at 
high Pe and is independent of posi- 
tion in the pipe. 

In another direction, Kennison” has 
assumed a constant value of 0.8 for 
the ratio E,/E,, where Ey is the eddy 
diffusivity of vorticity or rotational 
momentum. The agreement with 
liquid metal results is good, but poor 
for nonmetals. 

The other development consists of 
additional experimental determina- 
tions of Ey, and Ey. Page et al.” for 
air in a flat duct found E,/Ey to in- 
crease on approaching the walls, and 
to decrease from an average of about 
1.3 at a Reynolds number of 9,000 
to about 1.08 at 53,000. In their 
work® E,/Ey always exceeded 1. 

Isakoff and Drew” for mercury in 
a pipe, in the only measurements of E 
on a liquid metal, also found Ex/Ey 
to increase towards the wall. How- 
ever, their value of this ratio was 
much lower and increased with higher 
Reynolds numbers, averaging 0.5 or 
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less for Page’s range of Reynolds num- 
bers and reaching 0.9 to 1.6 at Re = 
370,000. 

It is evident that much uncertainty 
exists as to the mechanism of turbu- 
lent heat transfer and the values of 
Ey that are obtained. However, the 
new approaches have stimulated con- 
siderable activity in the field and have 
yielded relations which fall within the 
rather wide range of the experimental 
values to date. Many of these are 
shown in Fig. 2. 

A simpler semi-empirical type of 
relation for liquid-metal heat transfer 
has been developed by Lyon™ by add- 
ing a constant Nusselt number for con- 
duction to a function of the Peclet 
number to represent turbulence. 

Wetting—The wide spread in the 
experimental results in Fig. 2 has re- 
ceived considerable attention. A com- 
monly held view is that non-wetting 
of the wall by the molten metal 
causes low heat-transfer coefficients. 
Under certain conditions an equiva- 
lent interfacial h = 0.1 Re was esti- 
mated by Harrison” for flowing mer- 
cury in nickel, and stagnant mercury 
against unwetted steel gave interfacial 
h values® ranging from 150 to 1,500, 
rising as high as 4,000 when some 
sodium was added. 

However, there seems to be no sig- 
nificant tendency for the results in 
Fig. 2 to group themselves according 
to their authors’ opinions as to 
whether wetting occurred. A recent 
suggestion” is that the low results are 
due to gas bubbles entrained from the 
expansion chamber. 

Natural Convection—A satisfactory 
correlation for natural convection heat 
transfer to molten metals as well as 
to other fluids has been developed,” 
as represented by: 

(Gr X Pre 
(0.952 + Pr)i/4 (6) 

It was found that eddies develop 
downstream of the cylinder at a criti- 
cal value of 11.2 ft.* for the ratio 
(Gr x Pr/D*). Considerably higher 
fluxes can then be dissipated as the 
eddying wake continues to. spread, 
with no appreciable change in At. 
This situation, which can be encoun- 
tered with any liquid at high enough 
heat flux, is of interest because of the 
high heat-transfer coefficients possible 
and potential control difficulties. For 
instance, if the heating is by steam 
under pressure control, wide fluctua- 
tions in steam demand might occur 
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at the critical temperature difference 
from steam to bath. 

Condensation and _ Boiling~-Pre- 
liminary results on the condensation 
of metal vapors’ indicate that the heat- 
transfer coefficient under either wet- 
ting or non-wetting conditions may 
be only a fraction of that predicted 
by the Nusselt theory“ for laminar 
flow, probably owing to contact re- 
sistance. For mercury vapor at at- 
mospheric pressure an h of 2,000 
Btu. per (hr.) (sq. ft.) (deg. F.) was 
the maximum obtained under condi- 
tions where the Nusselt theory value 
was 13,000. 

A theoretical analysis of the con- 
densation of metal vapors by Seban,™ 
based on the von Karman velocity 
distribution of Fig. 1, shows that the 
development of turbulence in the fall- 
ing film should decrease rather than 
increase the heat-transfer coefficient 
over that predicted by the Nusselt re- 
lation for a streamline film. This is, 
as before, because the eddy conduc- 
tivity of the turbulent portion of the 
film does not increase with thermal 
conductivity, and h does not increase 
as rapidly as k, ; 

Early results on the boiling of liq- 
uid metals" indicate nucleate boil- 
ing and high coefficients under wet- 
ting conditions, but only film boiling 
and low coefficients with non-wetting. 
These results agree with general ex- 
perience on mercury boilers. 


HEAT TRANSFER IN BOILING 


Previous data on the nucleate boil- 
ing of a stationary pool of liquid have 
been analyzed by Rohsenow," who 
developed an equation which corre- 
lates data for a given liquid and sur- 
face reasonably well at all pressures. 
However, it contains an uncorrelated 
proportionality factor, described as de- 
pendent on the nature of the liquid 
and surface, which varies over a range 
of 5.5 to 1. In addition, the equa- 
tion is not dimensionless, an annoy- 
ance in previous studies of boiling. 

Bromley‘ has shown that film boil- 
ing at a horizontal pipe in a stationary 
pool of liquid is analogous to con- 
densation on a horizontal pipe with 
the phases and direction of flow and 
heat transfer reversed and an added 
term for radiation. He obtained good 
correlation of available film boiling 
data with the Nusselt equation for 
condensation. The physical properties 
employed are thus those of the vapor 
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phase except for the one power of 
density in the convection driving 
force which remains unchanged as the 
density difference between the phases. 
Upward forced convection of the liq- 
uid at low rates follows the same 
relation,’ while at higher rates the va- 
por film becomes thinner, as expected, 
and a modified correlation was found. 

A third form of boiling, reported 
first by McAdams only in 1949, has 
received most attention on account of 
the high heat fluxes possible without 
overheating the surface, particularly 
with forced circulation. This is “local” 
boiling, in which the liquid surround- 
ing the boiling surface is below the 
boiling point.” Substantially all the 
heat is transferred by hemispherical 
bubbles, which continually grow and 
collapse very rapidly on the heated 
surface, producing extreme kinetic ef- 
fects in the liquid phase.” The coef- 
ficients are very high at high q/A and 
are best correlated when computed 
from the difference between the wall 
and saturation temperatures. The pres- 
sure of dissolved gas aids nucleation 
and, therefore, local boiling. 


ELECTRICAL ANALOGUES 


Electrical curcits to simulate com- 
plicated heat-transfer problems are re- 
ceiving increasingly wide and intense 
application. One laboratory, for in- 
stance, is known to have employed 
thousands of variable resistors at one 
time in several steady-state analyses. 

The circuits so far employed simu- 
late thermal capacity with electrical 
capacity, thermal resistance with elec- 
trical resistance, heat with current, 
and temperature with voltage. The 
electrical resistance is frequently a 
one, two, or three-<dimensional network 
made up of constant or variable re- 
sistors. Wire-wound resistors are more 
permanent, but machine-cut carbon 
resistors are cheaper and more accu- 
rate, and have a temperature coeffi- 
cient of only about 1 percent per 40 
deg. C., usually adequately low. 

In other cases a two or three-dimen- 
sional homogeneous resistance is em- 
ployed, having the same proportions 
as the problem. The latter technique 
has been difficult to apply because of 
the lack of any commercial sheet ma- 
terial of reasonably high electrical re- 
sistance which is also uniform in all 
directions and avoids contact resist- 
ance. This shortcoming now seems 
solved by the availability from General 
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Electric Co. of wide conducting paper 
in long rolls, stated to vary no more 
than + 8 percent in any direction. 
Silver-bearing paint is applied tor 
isothermal edges and areas. 

The need for careful design of an 
electrical analogue circuit to give re- 
liable results in an unsteady-state prob- 
lem was recently pointed out by 
Klein.” For instance, the potential 
at the first section in a one-dimensional 
network of any number of sections 
will first be much too high, and then 
drop to 35 percent too low, before 
leveling off at the correct value. 

Besides applications to stationary 
thermal problems, it is possible to 
represent a fluid stream by electrical 
resistance proportional to its resistance 
to change in temperature, namely, 
its we product. This yields directly 
the relative temperature distribution 
for any given heat-transfer coefficient 
variation.” Another technique is to 
represent wc by electrical capacity and 
heat-exchanger length by electrical 
time. A_ three-fluid heat exchanger 
has been so handled.” 


NUMERICAL METHODS 


The use of “relaxation” methods” 
for solving steady and unsteady-state 
problems by hand has greatly ex- 
panded. Current practice for a steady- 
state solution is to “relax” successively 
those points where the unbalance is 
greatest, rather than systematically to 
cover the whole grid time and time 
again. 

Alternatively, it is possible with elec- 
tronic digital computers to feed in 
all the data of a steady-state problem 
and solve the equations (one for each 
unknown temperature in the grid) 
simultaneously, obtaining the solution 
directly without any trial-and-error or 
“relaxation” procedure. N simultane- 
ous equations require on the order of 
N* arithmetical operations for their 
solution, from which the operating 
time required by the machine can be 
estimated. When a uniform grid is 
used and extrapolated temperatures 
or temperature gradients are desired, 
Wu's tables” for numerical differentia- 
tion are convenient. 

Electronic computers find particular 
application in the numerical integra- 
tion of complex differential equations, 
such as in the prediction of skin tem- 
peratures for a rocket. In general, the 
differential equations are replaced by 
difference equations, which are solved 
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by one of several methods of succes- 
sive approximation.” Since the first 
major electronic digital computer was 
completed in 1946 at least 25 types 
have been or are being built. 
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JULIAN C. SMITH, associate professor 
of chemical engineering at Cornell Uni- 
versity, Ithaca, N. Y., has written a 


number of previous articles on chemical 
process equipment and is now preparing 
a book on that subject. 

Among his recent contributions to these 
pages have been two feature reports— 
on size-reduction equipment and on proc- 
ess equipment made of glass 

After graduating from Cornell in 1942, 
Prof. Smith spent four years with Du 
Pont before returning to his alma mater 
to teach and conduct research. He is 
project director of Cornell’s soil solidifi- 
cation research and is co-inventor of the 
chrome-lignin soil stabilization process. 
He has been consultant to several. indus- 
trial firms. 

A native of Quebec, his outside inter- 
ests include golf, piano playing and color 
photography. 


Trends in Heat Exchangers 


Greater use is being made of non-tubular units, extended 
surface and improved shell-and-tube designs. 


New types of heat exchangers have 
been developed and older ones im- 
proved in recent years in order to 
solve new processing problems and 
find more economical ways of solving 
old ones. Process pressures and tem- 
peratures are higher; process fluids are 
more dangerous and more corrosive; 
various forms of energy cost more 
than they did ten years ago; cost of 


skilled labor for maintenance has 
sky-tocketed. Water is getting scarce, 
too, in certain parts of the country. 
Some of these problems have re- 
quired the revision of old concepts in 
equipment design and the develop- 
ment of entirely new devices. Espe- 
cially is this trué in the atomic energy 
program, where heat transfer with liq- 
uid metals and radioactive fluids has 
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become common. As methods to con- 
vert atomic energy into industrial 
power are developed and as jet planes 
and rockets fly ever faster into the 
stratosphere and beyond, the prob- 
lems in heat transfer become great in- 
deed. 

To solve these problems equipment 
designers are finding ways to make 
cheaper, more effective heat-transfer 
surface. Economies have come 
through mass production and _ stand- 
ardization of designs, especially small 
shell-and-tube units; through refine- 
ments in the design of conventional 
exchangers; and through the use of 
completely new types of exchangers. 

Air-cooled units, evaporative cool- 
ers and extended-surface exchangers 
of a variety of designs have come into 
wide use. Air-cooled exchangers have 
replaced water-cooled units in many 
parts of the country. There has been 
a noticeable trend away from straight- 
tube exchangers toward spiral ex- 
changers, plate exchangers and other 
non-tubular designs. Particularly clear 
is the trend toward plate units, which 
have high capacity at low cost. Their 
limiting factor seems to be pressure, 
for plate exchangers are not yet good 
for much above 250 psi. 

Installation costs are being lowered 
by the trend to more compact designs, 
up to 450 sq. ft. per cu. ft. Probably 
this trend will continue as still more 
ingenious ways of extending the ef- 
fective surface are found. 

Maintenance and power costs are 
being reduced by making exchangers 
easier to clean, or self-cleaning, and 
by minimizing the pressure drop 
through them. Materials of construc- 
tion like copper-based and aluminum- 
based alloys, tantalum, glass and 
graphite are going into more and 
more heat exchangers, sometimes of 
conventional design, sometimes—be- 
cause of the properties of the particu- 
lar material—of designs that are 
completely new. 

Low-cost heat-transfer equipment 
has led to the increased recovery of 
what was previously considered waste 
heat, especially in the petroleum and 
textile industries. Close temperature 
approaches, down to as little as 5 
deg. F., have become economical in 
many cases. 

These developments illustrate the 
directions in which the design of 
heat-transfer equipment has been 
going and is likely to go in the fu- 
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ture. Yet it should not be forgotten 
that despite the new designs and 
techniques, old methods continue to 
be satisfactory in many places. Shell- 
and-tube exchangers, for example, are 
still made in vast numbers and prob- 
ably will continue to be made for 
many years to come, especially as 
designs become standardized and 
costs are reduced. 


SHELL-AND-TUBE IMPROVEMENTS 


Extensive experience with  shell- 
and-tube exchangers has permitted 
manufacturers to design units with 
much more confidence than in earlier 
days and to standardize designs with- 
out loss of effectiveness. Several lines 
of small inexpensive mass-produced 
exchangers have been put on the 
market by companies such as Ke- 
wanee-Ross, Bell and Gossett, and 
Patterson-Kelley. 

Kewanee-Ross has developed meth- 
ods of roller-expanding very small 
tubes, } and @% in. in diameter, and 
supplies standard shell-and-tube units 
containing as little as 1.2 sq. ft. 
Pfaudler now offers a line of standard 
exchangers of stainless steel and other 
alloys. The Brown Fintube sectional 
exchanger is an extended-surface ex- 
changer with standardized parts, de- 
signed so that banks of them can 
be easily dismantled, rearranged or 
replaced. 

Several companies make shell-and- 
tube exchangers using hairpin tubes 
secured to a single tube-sheet. These 
units virtually eliminate leakage be- 
tween the shell and tube fluids and, 
since the tubes float at one end, avoid 
the problem of differential expansion. 

The tube bundle is easily removed 
and may be used without a shell as 
a tank heater inserted through the 
tank wall. Although the outside 
surface is easily cleaned, it is hard 
to clean the inside of the tubes 
mechanically. Also, the exchangers 
contain somewhat less _heat-transfer 
area per unit volume than straight- 
tube units. 

They are widely used as instantane- 
ous water and oil heaters, often to 
heat cold viscous oils so that they 
may be pumped easily. To start cold 
oil flowing, Davis makes a suction- 
bell heater with a single circular tube 
heated with steam or hot water; the 
heater is connected with flexible lines 
to the pump suction and _ inserted 
through a manhole into the tank. 


EXCHANGERS FOR EASY CLEANING 


Many advances in heat exchangers 
have been in the direction of making 
cleaning easier or automatic. For food 
processing, straight-tube sanitary ex- 
changers have been developed; the 
units made by Arnold. feature large 
tubes (14 to 2 in. in diameter) and 
hinged~gasketed endplates secured by 
a handwheel. In the Graham Mono- 
bolt exchanger the tube bundle is 
easily pushed out of the shell, using 
a sturdy integral bolt as a jack. 

In the Western Supply telescopic 
exchanger the tube bundle is fixed 
to the shell, yet the outside of the 
tubes can be easily cleaned. Here the 
shell is made up of two halves, joined 
at the center line and also held to the 
fixed tube-sheets by vertical flanges. 
Half the shell is split horizontally; 
surrounding the split half is a flanged 
sleeve carrying a packed gland to keep 
the shell fluid where it belongs. 

To clean the unit the gland ring 
is loosened, the sleeve slid away from 
the split half of the shell, and the 
split half removed. This exposes 
about half the tube bundle. After 
this part is cleaned, the other half 
of the shell is telescoped over the 
cleaned part of the tubes, exposing 
almost all the rest of the bundle for 
cleaning. 

One method of keeping scale from 
building up on exchanger tubes is to 
make the tubes bend and straighten as 
they change in temperature. Griscom- 
Russell Bentube units contain several 
banks of parallel tubes, slightly bowed 
when cold and held rigidly between 
fixed tube-sheets. As the tubes are 
warmed they bend and crack away 
surface scale; on cooling the restraight- 
ening removes additional deposits. 
Such exchangers are especially useful 
in scale-forming evaporators. 

Other devices use mechanical meth- 
ods of scraping the surface clean. 
Manual or fully automatic cleaning 
is possible in Davis’ white-water 
heater. This straight-tube upit, de- 
veloped for the paper industry, con- 
tains bayonet tubes fed with steam 
from small internal pipes. The tubes 
are fixed at one end only. The out- 
side of the tubes is cleaned by seg- 
mented baffles mounted on an inde- 
pendent assembly of a yoke and tie 
rods, which is driven back and forth 
longitudinally at a controlled rate by 
a motor or a hydraulic ram. 

In the Vogt scraped-surface ex- 
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EXTENDED surfaces—(a) Segmented (Kentile); (b) concentric radial (Modine); (c) 
internal (Heat-X-Changer); (d) transverse (Trane); (e) Ripple-Fin (McQuay). 


changer the inside of the tube is 
cleaned mechanically. The tube, 6 
in. in diameter, contains a rotating 
flight of spring-mounted scraper 
blades. The outside of the tube may 
be heated or cooled by steam, water 
or refrigerant; the solution -to be 
processed flows through the tube. 
Standard units consist of either a 
single jacketed tube, 34 to 44 ft. long, 
or seven such tubes in a single shell 
to provide about 440 sq. ft. of heat- 
transfer surface. These machines find 
use in dewaxing lubricating oils, 
crystallizing Glauber’s salt and caustic 
soda, winterizing vegetable oils and 
similar applications. 

In a device very different from the 
usual tubular exchanger the surface is 
kept clean by wiping it against the 
material being processed. The Holo- 
Flite, made by Western Precipita- 
tion, is a screw conveyor designed for 
heating or cooling pastes, sludges and 
solids. ‘Two, four or six intermeshing 
helical screws rotate at 1 to 12 rpm. 
in a single trough. A _heat-transfer 
agent flows through the hollow flights 
and shafts of the screws; the constant 
turning and folding of the material 
by the helix keeps the heat-transfer 
surface wiped clean. 


SPECIAL TUBULAR EXCHANGERS 
risen 


Operating pressures have 
steadily, so that pressures of 3,000 psi. 
are almost as common today as 1,000 
psi. was 20 years ago. To handle high 
pressures Griscom-Russell has devel- 
oped the Type L breech-block head 


for shell-and-tube exchangers. The 
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inner circumference of the head and 
the periphery of the cover have match- 
ing projections. When the cover is in- 
serted and turned a few inches, these 
projections engage each other and 
lock the cover in place. The hydrau- 
lic load is thus carried by the projec- 
tions, not by bolts, so that only a light 
pressure-sealing ring and gasket are 
needed. 

One way of guaranteeing that there 
will be no leakage or contamination of 
liquid streams in an exchanger is to 
use a block of cast aluminum in which 
are embedded separate coils to carry 
the two fluids. Units like this are 
supplied by the Heat-X-Changer 
Co., with liquid-carrying tubes of steel 
or stainless steel. They aré most used 
for cooling water in bakeries and bot- 
tling plants. 

Another Heat-X-Changer design in- 
volves a single straight tube, 4 to 24 
in. in diameter, surrounded bya sleeve 
of cast aluminum. The tube contains 
longitudinal internal fins. In the sleeve 
is a coil containing water or other 
coolant. Although these exchangers 
were designed for use in refrigeration 
systems, they should be valuable in 
other applications where any mixing 
of the process fluids cannot be toler- 
ated. 


EXTENDED SURFACE EXCHANGERS 


Use of extended surface is indicated 
where one film coefficient, because the 
fluid on that side is a gas or viscous 
liquid, is much lower than the coef- 
ficient on the other side. In some re- 
cent designs fins are provided on both 


sides to increase the rate of heat 
transfer through both films. 

There are two main types of fins— 
transverse, often made by attaching a 
spiral strip to the tube; and longi- 
tudinal or radial. Continuous spiral 
fins have been available for 30 years 
and are still widely used, especially in 
air heaters. A welcome development 
in this field is the Aerofin non-freeze 
air heater, designed so that steam con- 
densate cannot freeze in the exchanger. 
This is done by using a bayonet ar- 
rangement, with steam inlet and con- 
densate outlet at the same end of the 
coil. Condensate flowing to the out- 
let header is kept warm by contact 
with the inner tube carrying the in- 
coming steam. 

Other trends ate toward interrupted 
fins or fins of special shapes, with 
tubes of unusual cross-section some- 
times used. The McQuay Ripple-Fin 
exchanger contains staggered tubes 
and fins with rippled edges that in- 
crease the turbulence of the air. Dis- 
continuous or segmented fins have 
been shown to give high rates of heat 
transfer; they are used in exchangers 
sold by the Tilco-Fin Div. of Kentile. 

Transverse fins extending across sev- 
eral tubes in a bank are also available. 
Tubes with unusual cross-sections are 
featured by Modine. Flat seamless 
tubes with corrugated outside fins: 
flattened tubes with longitudinal in- 
ternal fins and interrupted external 
fins; streamlined tubes with flat fins; 
these are typical designs. 

Longitudinal fins are most used in 
exchangers handling viscous liquids or 
where a very low pressure drop in a 
gas stream is desired. A typical design 
is the Griscom-Russell Twin G-Fin 
section, a compact standardized ex- 
changer. Concentric radial fins, fusion 
bonded outside a small tube and in- 
side a larger one, are a development of 
Modine. Sometimes internal longi- 
tudinal fins are used, or both internal 
and external fins on the same tube. 
Such tubing is supplied by Modine 
and by Heat-X-Changer. 

The Brown Thermo-Flo heater is 
an adaptation of longitudinally finned 
tubing for heating viscous liquids in 
tanks. It is a compact unit, comprised 
of several parallel finned tubes, 4 ft. 
long, connected to a manifold and 
mounted vertically near the tank bot- 
tom. In large tanks several such heat- 
ers are used. They give much more 
rapid and effective heating than do 
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spiral coils of bare tubing and set up 
vigorous flow currents even in heavy 
oils. 


AIR-COOLED EXCHANGERS 


Water, most used of all coolants, is 
becoming scarce in many western 
states, and elsewhere, too. It also has 
some disadvantages; it corrodes and 
scales heat-transfer surfaces; it freezes; 
it has to be disposed of after use. Air, 
on the other hand, is always available 
and does not corrode or freeze. Its 
only real drawback is that it gives low 
heat-transfer coefficients. 

As water has become more valuable, 
air-cooled exchangers have found ap- 
plication for nearly all kinds of con- 
densing and cooling services. Typi- 
cally, they consist of banks of finned 
tubes carrying the hot fluid, across 
which air is blown at high velocities 
by large fans. Coolers of this kind are 
made by Marley, Griscom-Russell and 
several other manufacturers. They are 
bulky, but not unreasonably so. They 
are particularly applicable where the 
hot fluid is really hot, with a mini- 
mum temperature difference between 
the air and the hot fluid of about 
50 deg. F. 

Another use of air in process cool- 
ing is in evaporative cooling. It has 
long been known that in cascade or 
trombone coolers some of the heat 
was removed through evaporation of 
water into the atmosphere, but only 
in the past few years has this effect 
been studied quantitatively. National 
Radiator Co. has found that evapora- 
tive cooling is highly useful with its 
standard cast-iron condensing and 
cooling sections, wherever water is 
expensive or very hard. In such a sit- 
uation the water, treated if necessary, 
is recirculated, with only enough 
added to make up for the relatively 
small amount lost through evapora- 
tion and splashing. 


SPIRAL EXCHANGERS 


Most of the exchangers described 
so far are conventional in appearance, 
if not in internal design. Spiral ex- 
changers are not. They consist of 
short cylindrical shells with flat heads, 
carrying inlets and outlets leading to 
internal spiral passages. These pas- 
sages may be made with spiral plates 
or with spiral banks of tubes. 

Tubes are used in the Graham Heli- 
flow exchanger. Very small units con- 
tain a single spiral tube, held between 
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the head and the flat floor of the shell; 
larger units employ several spirals set 
tightly one above the other. One fluid 
flows inside the tubes, the other in 
the narrow channel between the tube 
banks. Flow is truly countercurrent, 
and the chance of one fluid leaking 
into the other is almost nil. 
Heat-transfer coefficients are high, 
with a somewhat larger pressure drop 
inside the spiral tubes than if they 
were straight; on the shell side the 


- pressure drop is low because no baffles 


are needed. The spiral design also 
allows for differential expansion be- 
tween the tubes and the shell. Stand- 
ard exchangers will stand pressures 
up to 1,500 psi. on the tube side and 
600 psi. on the shell side. They are 
made in sizes ranging from 0.5 to 
108 sq. ft. 

The Rosenblad exchanger (Ameri- 
can Heat Reclaiming Corp.) contains 
spiral passages formed by partitions 
of metal plates. In these exchangers 
one fluid enters through one head and 
leaves through the other; the second 
fluid enters and leaves through the 
wall of the casing. The edges of al- 
ternate channels may be welded shut 


at the ends to eliminate leakage. Both 
spiral passages are of rectangular cross- 
section and flat-walled, leading to very 
low pressure drops. Heat-transfer coef- 
ficients are high. 

Various designs are available for 
liquid-liquid coolers, vertical surface 
condensers and liquid heaters; a new 
design features a hinged cover and 
wide passages for quick easy cleaning. 
Sizes range up to 2,200 sq. ft. per 
unit. 


PLATE EXCHANGERS 


Under pressure to find cheaper ways 
of supplying heat-transfer surface, 
many designers have turned away from 
tubular exchangers. Sheets or plates of 
metal, corrugated or embossed, are 
cheaper per sq. ft. of surface than are 
tubes. The trick was to find ways of 
making plates into exchangers that 
would carry fluids under pressure 
without leakage. One way is the spiral 
plate exchanger just described; other 
ways are to assemble stacks of plates 
with gaskets between them and hold 
the assembly in an external form; or 
to bond the plates permanently to- 
gether at the lines of contact to form 














SPIRAL exchangers—(a) Tubular (Graham); (b) plate (American Heat Reclaiming). 
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PLATE exchangers—(a) Separable plates (Walker-Wallace); (b) Platecoil immersion 
viuminum (Arthur D. Little); (d) brazed corrugated aluminum (Trane). 


leakproof channels. This last method 
has been made possible through de- 
velopments in metal bonding tech- 
niques, especially with brazed alum- 
inum. 

Exchangers with separable plates 
held under compression are especially 
useful where complete cleaning and 
sterilization are necessary, as in pas- 
teurization of milk and other food 
processing operations. An example of 
this type of exchanger is the Cherry- 
Burrell Superplate, with knobbed 
plates of stainless steel. A unit of this 
kind built to stand internal pressures 
of 120 psi. has recently been an- 
nounced by Walker-Wallace. Such 
exchangers can be rebuilt or extended 
with little expense. 

The Arthur D. Little exchanger 
consists of a stack of thin perforated 
aluminuin plates alternating with gas- 
kets of neoprene or other material 
which group the perforations into 
longitudinal channels, This exchanger 
was designed for cooling large quan- 
tities of gas, especially for tonnage 
oxygen plants. Rates of heat transfer 
are high because the gas passes 
throvgh what is in effect a series of 
orifices; repeated compression and ex- 
pansion insure turbulence even when 
the flow rate is low. Recent designs of 
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this exchanger incorporate brazed 
aluminum gaskets, or ridges pressed 
into the perforated sheet and brazed 
to the sheet above. 

Brazed aluminum is also used in the 
plate exchangers made by Trane and 
Modine. Trane uses corrugated plates, 
often with serrated patterns, in assem- 
blies that permit a single exchanger 
to handle as many as five fluids simul- 
taneously. It has been found that an 
interrupted passage gives higher rates 
of heat transfer for a given pressure 
drop than does a straight passage. 
Modine plate exchangers contain strip 
fins or corrugated plates of various de- 
signs; channel fins, embossed and per- 
forated to direct condensate flow, are 
used in solvent recovery equipment. 

Plate exchangers, in addition to 
giving high rates of heat transfer with 
low pressure drop, are cheap to build 
and cheap to install. They contain 
much more heat-transfer surface per 
unit volume than do shell-and-tube ex- 
changers. A tubular exchanger typi- 
cally contains 25 to 50 sq. ft. per cu. 
ft.; plate exchangers provide 80 to as 
much as 450 sq. ft. per cu. ft. Units 
have been made to operate at minus 
300 and plus 500 deg. F., and under 
working pressures up to 300 psi. It is 
claimed that these exchangers make 


heater (Kold-Hold); (c) gasketed perforated 


economical temperature approaches 
between process fluids of 5 to 10 deg. 
F., where in earlier days the rule was 
20 to 50 deg. 

A somewhat different plate ex- 
changer is the Platecoil, made by 
Kold-Hold Mfg. Co. This is usually 
in the form of an immersion heater, 
designed to replace coils of pipe in 
rectangular electroplating tanks and 
pickling baths. Platecoils consist of 
sheets of 16-gage metal, seam and 
spot-welded together and embossed to, 
form transverse internal channels 
which carry the heat-transfer medium. 
The channels lead to standard pipe 
nipples. 

The entire exchanger is a single 
light unit, weighing half as much and 
taking half the space of a_ bank of 
pipes of equal surface area. It is 
mounted in a tank on two strap hang- 
ers that fit over the top of the tank 
wall, so that disassembly and removal 
for inspection and cleaning are easy. 
Designs are supplied with widths from 
12 to 22 in. and heat-transfer areas 
from 1 to 42 sq. ft. The all-welded 
construction means no threaded joints 
in the tank, also that initial costs are 
low. Platecoils are ordinarily supplied 
in mild steel, Type 316 stainless steel 
and Monel. 
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CORROSION-RESISTANT EXCHANGERS 

Bimetallic Tubeg—In many appli- 
cations of tubular exchangers the fluid 
on one side of the tubes has very dif- 
ferent corrosion characteristics from 
those of the fluid on the other side. 
An example is cooling wet ammonia 
with salt water—the ammonia at- 
tacks copper-bearing alloys, but not 
steel; the brine corrodes steel, but not 
bronze. To meet such conditions, 
companies like Wolverine now furnish 
bimetallic tubes with an interior sur- 
face of one metal and a skin of an- 
other. Bimetallic finned tubing is 
also made by Wolverine, Griscom- 
Russell and others, 

Tantalum Exchangers—Some of 
the very nasty corrosive fluids that 
chemical manufacturers work with to- 
day are best handled in equipment 
made of tantalum. Usually, but not 
always, its first cost is greater than that 
of stainless steel, so that its applica- 
tions are ordinarily limited to han- 
dling things like HCl, HBr and nitric 
acid; and to pharmaceutical and fine 
chemical operations where contamina- 
tion by corrosion products cannot be 
tolerated. 

Fansteel tantalum bayonet immer- 
sion heaters may be inserted through 
a nozzle into a glass-lined or ceramic 
vessel; single tubes range up to 2 in. 
in diameter and 7 ft. in length. Steam 
is admitted through a slotted internal 
feeder tube. Tantalum shell-and-tube 
exchangers for handling liquids like 
hot chlorine solutions are made in 
sizes to 188 sq. ft or more. Cooling 
coils for agitated glass-lined vessels, 
double-pipe exchangers, and tantalum- 
sheathed electric immersion heaters 
are also available. 

Tantalum condensers consist of a 
large tapered tube of thin ribbed 
tantalum, set vertically with the small 
end down and packed with porcelain 
rings. Cooling water or refrigerant flow 
through a steel jacket. Vapor enters 
the large top end, and condensate 
leaves from the bottom. The decreas- 
ing diameter keeps the vapor velocity 
high, so that heat-transfer rates as 
high as 120,000 Btu. per hr. per sq. ft. 
are not unusual. 

Graphite Exchangers — Impervious 
graphite is remarkably inert to most 
corrosive agents and has other valu- 
able properties, such as high thermai 
conductivity, low coefficient of ther- 
mal expansion, and strength at high 
temperatures. Because of these prop- 
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CORROSION-RESISTANT exchangers—(a) Tantalum condenser (Fansteel); (b) graphite 
plate heater (National Carbon); (c) cubic exchanger (Delanium). 


erties it is used extensively in heat- 
exchange equipment; plate, bayonet, 
cascade and shell-and-tube exchangers 
of impervious graphite are all on the 
market. 

Shell-and-tube units, such as those 
made by National Carbon, can be fur- 
nished in almost any size, though 
when graphite tube sheets are neces- 
sary it is not feasible to put more 
than about 600 sq. ft. of surface in a 
single unit. Because of graphite’s low 
coefficient of thermal expansion rela- 
tive to that of the steel shell, floating 
heads must be used—by a packed 
joint around a discharge nozzle, a 
double-packed joint on the periphery 
of the floating tube sheet, or a flexible 
diaphragm between the shell and the 
floating head. 


Small standard exchangers contain- 
ing seven 14-in. O.D. tubes, with a 
working pressure of 50 psi. on both the 
tube and the shell sides, have found 
their place as heaters and coolers for 
nickel-plating solutions, coolers in the 
chlorination of alcohol, in DDT man- 
ufacture, and similar applications. 
Graphite plate heaters withstand inter- 
nal steam pressures of 25 to 30 psi.; 
they are particularly well suited for use 
in steel-pickling baths. 

Cubic Exchangers—A new mate- 
rial of construction, Delanium, has 
been announced by the Delanium 
Carbon Corp. Developed in England, 
Delanium is a very dense form of car- 
bon made by heat-shrinking specially 
selected coals, followed by graphitiz- 
ing. It has high compression strength, 
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Manufacturers of Heat Exchangers Mentioned in This Article 


Company 


Aerofin Corp., 410 8S, Geddes St., ~ 
Syracuse 1, N. Y. 
American Heat Reclaiming Corp., 
1270 Sixth Ave., New York 20, N. Y. 
Arnold Equipment Corp., 3080 Main St., 
Buffalo 14, N. Y. 
Bell and Gossett Co., Morton Grove, Ill. 
Brown Fintube Co., 150 Huron St., 
Elyria, Ohio 
Cherry-Burrell Corp., 427 W. Randolph 8t., 
Chicago 6, Ill. 
Corning Glass Works, Corning, N. Y. 
Davis Pees. Corp., 1064 E. Grand St., 
Elizabeth 
Delanium Coreen. ie 18 EB. 48th St., 
New York 17, 
Fansteel pont te 
North Chicago, 
Glascote Products, te 20900 St. Clair Ave., 
Cleveland 17, Ohi 
Graham Mfg. re? am 415 Lexington Ave., 
New York” 17, i - 
Griscom-Russell Ge. ., Massillon, 


ad Corp., 


Ohio 


Heat-X-Changer Co., 
Kewanee-Ross Corp., 
Buffalo 13, N. Y. 

Kold-Hold Mfg. Co., Lansing 4, Mich. 

Arthur D. Little, Inc., 30 Memorial Drive, 
Cambridge 42, Mass. 

Marley Co., Inc., 338 W. Gregory Bivd., 

nsas City . 

McQuay, Inc., 1622 Gusadane St., 
Minneapolis 13, Minn. 

Modine Mfg. Co., Racine, Wis. 


Inc., Brewster, N. Y. 
1407 West Ave., 


N. E., 


National Carbon Co., 30 E. 42nd S8t., 
New York 17, N. Y. 

National Radiator Co., 60 EB. 42nd St., 
New York 17, N. Y. 

Patterson-Kelley Co., Inc., 
East Stroudsburg, Pa. 


Pfaudler, Co. 7. West Ave., 
Rochester $,N 


Tileo-Fin Div., ie Inc., 
Brooklyn 15, N. Y. 

Trane Co., La Crosse, Wis. 

Henry Vogt Machine Co., 
Louisville 10, Ky. 

Walker-Wallace, Inc., 
Buffalo 7, N. Y. 

Western Precipitation Core. 
St., Los Angeles 15, Calif. 

Western Supply Co., Tulsa, Okla. 

Wolverine Tube Div., Calumet and Hecla, Inc., 
1411 Central Ave., Detroit 9, Mich. 


137 Arthur St., 


1016 W. Ninth 


but like other graphite it is brittle 
and weak in tension. 

To make the best use of its good 
properties exchangers made from it 
are of a novel design. They consist 
of a cube of Delanium 9 to 15 in, on 
a side, held in a metal casing. Rows 
of holes are drilled in one direction 
through the cubical block; between 
these rows, and at right angles, are 
other similar holes, The exchanger is 
two-pass with both streams. Heating 
or cooling fluid enters through one 
head, passes through one set of holes, 
returns, and is discharged through 
metal pipes. The corrosive fluid fol- 
lows a similar path through the other 
set of holes, except that here the cover 
plates and fluid lines are also of Delan- 
ium, 

Standard sizes contain 50 and 105 
sq. ft. of surface. Steam pressures 
up to 50 psi. can be used. 
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Development 


Non-freeze air heaters 
Spiral plate exchangers 
Sanitary shell-and-tube exchangers 


Standard shell-and-tube exchangers 


Thermo-Flo tank heaters; standard 
sectional exchangers 


Separable plate exchangers 


Glass coolers and condensers 


Suction bell heaters; self-cleaning ex- 
changers 


Graphite cubic exchangers 
Tantalum exchangers 
Glass-coated exchangers 


Monobolt sanitary exchangers; Heli- 
flow spiral exchangers 


Bentube self-cleaning heaters; high- 
pressure exchangers; air-cooled ex- 
changers; bimetallic tubes 


Cast aluminum exchangers 
Standard shell-and-tube exchangers 


Platecoil welded plate exchangers 
Perforated aluminum plate exchangers 


Air-cooled 
coolers 


Ripple-Fin air heaters 


exchangers; evaporative 


Special finned-tube and brazed alumi- 
num plate exchangers 


Karbate graphite exchangers 


Evaporative cascade coolers; Kolmetal 
coatings 


Standard shell-and-tube exchangers 
Glass-coated and alloy exchangers 
Serrated finned tubing 


Brazed aluminum plate exchangers 
Scraped-surface exchangers 


High-pressure separable plate 
exchangers 


Holoflite conveyor exchanger 


Telescopic exchanger 
Bimetallic tubing 


Glass and Glass-Lined Exchangers 
—In very recent years glass has be- 
come an accepted material of con- 
struction for many kinds of process 
equipment, incliiding heat exchangers. 
A length of 4-in. glass pipe is used in 
an iodination process as an air-cooled 
condenser in which iodine crystallizes. 
Cascade coolers of standardized de- 
sign, made by Corning Glass Works, 
are used for cooling corrosive solu- 
tions with a minimum of cooling 
water. The tubes are 10 ft. long with 
walls ys in. thick; they are used in 
double banks containing up to 24 
tubes, 12 to a bank. 

Despite the relatively low thermal 
conductivity of glass, the over-all coef- 
ficients of heat transfer are not small. 
In tests of heat exchange between hot 
and cold water the coefficients ranged 
from 50 to 75 Btu. per (hr.) (sq. ft.) 
(deg. F.). 


Double-pipe exchangers—glass pipe 
surrounded by steel jackets—are also 
supplied by Cofning. Double-pipe 
exchangers utilizing glass-lined pipe 
are made by Pfaudler and by Glascote. 
Where glass pipe can safely withstand 


_ internal pressures of 50 psi. at most, 


glass-lined pipe can stand several hun- 
dred psi. 

Cascade coolers of glass-lined pipe 
are also available, which give some- 
what higher heat-transfer rates than do 
similar glass coolers; but they do not 
permit the operator to see what is go- 
ing on inside the pipe. Sometimes 
this is a great advantage in favor of 
glass. 

Glass-lined condensers are often of 
the tube-and-thimble type, containing 
two glass-coated water-cooled surfaces. 
They range in area from 9 to 160 
sq. ft. 

Plastics—In the constant battle 
against corrosion these materials— 
tantalum, graphite, glass—have proved 
to be pf great value. Their usefulness, 
however, has been extended, even 
made possible, through improvements 
in gasketing and packing materials. 
The “noble” plastics like polyethy- 
lene, Kel-F, and above all, Teflon, 
have made it feasible to build proc- 
essing equipment that is completely 
corrosion-resistant throughout. 

Instead of using special materials, 
another approach has been to coat the 
heat-transfer surface with a resistant 
paint, as in the National Radiator Kol- 
metal process. This involves a vinyl 
plastic plus an aluminum paint, which 
reduces salt-water corrosion and pre- 
vents the growth of slime and algae 
on water-cooled surfaces. 
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NEXT MONTH . 


Plastics as materials of construc- 
tion for chemical process equipment 
will be the subject of next month’s 
feature report. 


Critical properties of the various 
common types will be compared as 
an aid to selection. Industrial ex- 
perience with the various types will 
also be covered as a further guide to 
selection. 
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Fast Estimate for Power Plant Costs 


Once you determine purchase cost for the major pieces 
of plant equipment you can apply factors to give final erected cost. 
Factors include indirect charges for auxiliary equipment. 


T. A. FERNSIDE and F. C. CHENEY 


An engineer is frequently called 
upon during preliminary discussions 
with management to provide a quick, 
“blue sky” or “off the cuff” estimate 
of the total cost of a proposed power 
plant. This is comparatively simple 
in the case of a utility station, for 
which costs may be predicted on a 
“dollars per kilowatt” basis. The in- 
dustrial power plant, however, obvi- 
ously can not be measured by the 
utility yardstick. 

In this article a set of simple factors 
is presented which can be applied to 
readily obtainable purchase costs of 
major equipment items to give rapid 
and reasonably accurate determination 
of the major portion of the total proj- 
ect costs for an industrial power plant. 
These factors take into account vari- 
ables such as process steam require- 
ments, special turbine steam extrac- 
tion or back pressure conditions and 
in addition the current level of market 
prices. 

Utility power plant installations, 
while not standardized in any abso- 
lute sense, appear highly standardized 
when compared with the infinite vari- 
ety of industrial power installations 
now functioning in the United States. 
In most utility power installations, 
with any given steam conditions, boil- 
ers are definitely sized in proportion 
to the number of kilowatts being gen- 
erated. Also the number of feeders 
leaving the generating station proper 
is usually small. 

By comparison, industrial power sta- 
tions have installed boiler capacity 
which usually bears no relation what- 
soever to the number of kilowatts be- 
ing produced. Only rarely do such 
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plants use condensing turbines with 
uncontrolled extraction for feed water 
heating. Rather controlled extraction 
turbines are employed either with or 
without condensers on the exhaust 
end. 

If condensers are used their size 
bears no necessary relationship to the 
kilowatt rating of the turbine they 
serve. In addition, any amount of 
process steam may be provided by 
means of boiler capacity over and 
above the steam requirements of the 
turbines. 

In view of these circumstances it 
appears obvious that any attempt to 
arrive at industrial power plant cost 
must be subdivided. Consideration 
must be given separately to boiler 
plant, turbine plant and condenser 
equipment, if used. There is a fairly 
definite relationship between kilowatt 
rating of the turbine generators and 
total capacity of main power switch- 
gear installed with them. Conse- 
quently such switchgear may be con- 
sidered as a part of the turbine plant. 


BASIS FOR COST FACTORS 


It has been the writers’ experience 
that the better known manufacturers 
are able to provide, on short notice, 
quite accurate estimates of current 
selling prices of boilers, industrial type 
turbine generators, main power 
switchgear and condensers. The gen- 
eral description and rating of each of 
these major equipment items would 
be known in the light of steam and 
power requirements for a given proj- 
ect. \ 

Furthermore, it seems reasonable 
that the total cost of all elements of 
power plant construction, including 
field labor, would bear a more or less 
constant relationship to the market 
From a paper presented before the Power 
and Management Divisions, ASME, annual 


meeting at New York November 30 to 
December 5, 1952. 


prices of major equipment items listed 
above. This relationship can be de- 
rived from known costs of completed 
projects. If for varying types of plants 
it remains roughly constant, we have 
ready at hand a factor or a series of 
factors to provide a means for estimat- 
ing industrial power plant costs. These 
would be comparable to the familiar 
“dollars per kilowatt” measure, used 
for utility stations. ! 

Factors developed to substantiate 
our hypothesis are based on a study 
of completion costs for 10 industrial 
projects of varying types and sizes. All 
conventional types of firing were rep- 
resented, including pulverized coal, 
oil, spreader stoker, gas and certain 
combinations of more than one fuel. 
Generating steam conditions ranged 
from 275 psi. saturated to 1,300 psi. 
and 900 deg. F. Boiler sizes ranged 
from 80,000 to 450,000 Ib. per hr. of 
steam. 

One project involved one small 
boiler with no turbine generator while 
another included three large boilers 
and two turbine generators. All tur- 
bines were special machines, with sizes 
ranging from 2,000 to 40,000 kw. 
While most were of the controlled 
extraction condensing type, a few were 
straight back pressure. Project com- 
pletion dates with one exception were 
in the postwar period from 1945 to 
1952. 

Each factor is a multiplier for esti- 
mated selling price to give an approxi- 
mate erected cost of that portion of 
the total project directly related to 
the major equipment item concerned. 
Three factors are presented covering, 
respectively, boiler plant, turbine and 
switchgear, and condensing system. 
Each factor may be used-alone or in 
any combination. Application to ap- 
propriate manufacturers’ estimated 
prices will produce a total installed 
cost, including all indirect charges, 





ERECTION OPERATIONS for boilers, turbine, generator and auxiliaries have costs 


for all boiler, turbine, condenser and 
electrical equipment items. 


FACTORS ARE LIMITED 

It should be recognized that indi- 
vidual cases vary widely. Useful factors 
can not be worked out to cover cer- 
tain cost items, One or more of these 
will nearly always be found on indus- 
trial installations. Such items include: 


. Amount of excavation, piling and 
special foundation conditions. 
Amount of yard piping. Industrial 
projects often include yard piping 
systems extending far beyond the 
comparable normal “battery lim- 
its” of a utility power installation. 
Amount of yard electrical feeder 
runs. This is just as unpredictable 
as yard piping systems. 

Large or special water treating 
plants, which must sometimes sup- 
ply more than normal boiler make- 
up requirements. 

Buildings, which vary from com- 
plete enclosures for turbines and 
boilers to completely open out- 
door stations. 

. Other yard installations such as 
circulating water intakes, coal and 
ash handling systems and oil stor- 
age facilities. 

. Air compressors to supply process 
requirements over and above 
power plant needs, and refrigera- 
tion equipment for air condition- 


BOILER FACTOR 


The boiler factor was developed 
from completed job data. It equals 
erected cost divided by the total pur- 
chase price of the boiler components. 
Erected cost includes indirect charges 
for all mechanical and electrical items 
that are deemed to be part of the 
boiler plant. 

The erected “boiler plant’ cost 
items include: Complete boiler unit 
including economizers, burners, air 
heaters and boiler supporting steel; 
draft fans, duct work and stacks; pul- 
verizers, coal scales, chutes and inside 
conveyors, but not including coal 
bunkers which are part of the build- 
ing; heat exchangers ‘and pumps with 
drivers; tanks installed within build- 
ing or on the roof; that portion of all 
station auxiliary electrical equipment 
which pertains to boilers and boiler 
auxiliaries, including motors, station 
service switchgear and transformers, 
cable, conduit and miscellaneous elec- 
trical accessories; valves and piping 
associated with the boilers; instru- 
ments, controls and gage boards as- 
sociated with boiler equipment; insu- 
lation, equipment painting and 
preliminary operation costs, 

The purchase price of the boiler 
components covers only: Boilers in- 


Table I—Boiler Factors 


which are proportional to initial purchase 


cluding water cooled furnaces; super- 
heaters; economizers where used; air 
heaters where used; burners; intercon- 
necting duct work between above 
items; stokers, including overfire air 
systems where used; pulverizers with- 
out chutes or coal air piping; main 
supporting structure normally fur- 
nished to support the boiler as a part 
of the boiler contract; casings and 
buckstay systems for above compon- 
ents; refractory and insulation materi- 
als for all the above. Erected price 
was used for this last item. Boiler 
manufacturers normally quote erected 
cost for these materials even when 
quoting the rest of the components 
without erection. 

Table I shows the boiler factors 
computed for each project investi- 
gated together with certain other basic 
information relating to each one. 

The last two projects listed, which 
have been omitted in determining the 
weighted average factor, cover the in- 
stallation of additional boilers in large 
existing boiler houses where most 
major auxiliaries had been installed on 
prior jobs. They are special cases and 
serve to illustrate the fact that these 
derived factors can not be used blindly 
and that in unusual cases engineering 
judgment will be required. 


Boiler Size, Pressure, Temperature, 


Lb. per Hr. Lb. 

1-80 ,000 250 
5-120 ,000 400. 
1-200 ,000 400 
2-100 ,000 650 
5-175 ,000 850 
3-300 ,000 1,250 
2-450 ,000 1,250 


ing. 

Since these items contribute to 
overall cost the total station cost will 
be the sum of approximate erected 
cost for mechanical and electrical 
equipment plus estimated cost for 
foundations, station building and spe- 
cial facilities. 


400 
1,250 


2-250 ,000 
1-309 ,000 


“ft 
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cost of the equipment. Cost for building, foundations and special facilities have been found to vary widely from job to job. 


TURBINE FACTOR 


The turbine factor was developed 
in the same manner as the boiler fac- 
tor. None of the projects used in- 
cluded any large step-up transformers 
such as those often found in utility 
projects. The portion of station serv- 
ice-switchgear and transformers in- 
cluded in the total erected cost figure 
is only that portion considered charge- 
able to the turbine generator. The 
condenser and its auxiliaries do not 
enter into the derivation of this factor 
in any way. 

The erected turbine and switchgear 
cost items include: Complete turbine 
generator unit including oil coolers, 
air or hydragen coolers, duct work, 
and oil filtering system; station crane; 
turbine support exclusive of excava- 
tion and piling; gland seal water tank; 
valves and piping associated with the 
turbine; instruments and controls as- 
sociated with turbine generator and 
main power switchgear; that portion 
of all station auxiliary electrical equip- 
ment associated with the turbine gen- 
erator, including part of the station 
service gear and transformers, with 
conduit, cable and miscellaneous ac- 
cessories; insulation, painting and pre- 
liminary operation chargeable to tur- 
bine generator. 

The turbine and switchgear pur- 


Table 11—Turbine Factors 
Pressure, 
Job Date Lb. 
1949 200 
1942 400 
1950 400 
1948 650 
1945 1,250 
1949 1,250 
1950 1,250 
Weighted average 


Temperature, 
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chase price includes only the turbine 
generator with exciters, oil coolers and 
air or hydrogen coolers, plus the main 
power switchgear, without any station 
service gear or transformers. 

Table II shows the turbine factors 
obtained for each project investigated. 
CONDENSER FACTOR 

Erected cost used in the condenser 
factor includes indirect charges. It 
covers: Condenser with tubes; circu- 
lating water and condensate pumps; 
air jets; circulating water piping to sta- 
tion wall; screens and that portion of 
the auxiliary electrical work properly 
chargeable to condenser auxiliaries. 

Purchase price covers condenser, 
tubes, air jets and pumps with drives. 
Condenser factors are shown in Ta- 
ble III. 

OTHER PROJECT COSTS 

As has been stated previously the 
sum of the costs arrived at by use of 
the factors outlined will not represent 
total cost of a project, since no allow- 
ances have been included for the 
highly variable items of building, 
foundations and any special facilities. 
It is impossible to generalize about 
these portions of a project because of 
the variety of requirements. 

However, it seems probable that the 
engineer can draw on his experience 


e 
g 


No., Size and Type 
1—2 mw., auto. extr. cond., 0.6 kv. 
2—7.5 mw., induc. extr. cond., 6.9 kv. 
1—30 mw., auto. extr. cond, 13.8 kv. 
2—5 mw., auto. extr. cond., 4.2 kv. 
2—10 mw., back pressure, 13.8 kv. 
1—10 mw., back pressure, 13.8 kv. 
1—40 mw., auto. extr. cond., 14.2 kv. 


mae et ee 


Table 111—Condenser Factors 


Job Date No. 
A 1948 
D 1950 
E 1942 


Size, Sq. Ft. 
4,000 
37 ,500 
12,100 
32,500 
2,500 


J 1950 
L 1949 
Weighted average 


to make very fair approximations for a 
particular job. Building costs, for ex- 
ample, may range from $0.65 to $1.20 
per cu. ft. depending on the type of 
construction and the extent to which 
the equipment is housed. 

In view of the variations in these 
items no attempt has been made to es- 
tablish a definite relationship between 
erected equipment cost and total proj- 
ect cost. Nevertheless it is interesting 
to note how these costs are related for 
an average project. 

After reviewing the various projects 
one was selected which most nearly 
represented an average industrial job. 
Erected costs were computed using 
the average factors applied to equip- 
ment purchase costs. The sum of 
these costs was 75 percent of the 
actual total job cost. : 


SCOPE OF USEFULNESS 


The average factors (boilers 3.61, 
turbines 1.69, condensers 1.86) which 
have been developed offer a quick 
means of arriving at a rough estimate 
of industrial power plant costs.‘ Proper 
application of these factors should be 
supplemented by good engineering 
judgment in handling the costs for 
the miscellaneous additional items. It 
is obvious that the factors have a 
narrow base thus it is hoped that 
similar investigations will be made by 
other men to substantiate this work. 
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How to Specify lron Water Pipe 


If you have ever tangled with cast iron water pipe 


specifications then undoubtedly you ran afoul of trouble. Here’s 


HOWARD F. RASE 


Engineers in the process industries 
are called now and then to select cast 
iron pipe for water distribution serv- 
ice. Invariably the man who is thrust 
into this job for the first time finds 
that the guidepost bears several signs 
with no indication which one to 
follow. 

Confusion is in part caused by a 
situation in which an old industry 
continues to progress with new manu- 
facturing methods. Yet to date there 
is no officially approved specification 
to cover modern cast iron pipe. And 
the specifications originally developed 
for pipe manufactured by older out- 
moded methods still linger in men’s 
minds and continue to be printed in 
some of the latest textbooks. 


EARLY SPECIFICATIONS 


Prior to 1922 cast iron pipe was 
produced by stationary casting tech- 
niques where the pipe was cast in sand 





Howarp Rasge is assistant professor 
of chemical engineering, The Uni- 
versity of Texas, Austin, Texas. He 
has had years of experience as a proc- 
ess design and project engineer in the 
chemical and petroleum industries. 
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information to help straighten out a muddled situation. 


molds. Specifications for pit-cast pipe 
adopted in 1908 by the American 
Water Works Association (AWWA) 
became the industry standard for a 
number of. years. Dimensions and 
thicknesses were given for bell and 
spigot pipe and fittings in eight classes 
(A) through (H). Allowable working 
heads in feet of water ranged from 100 
to 800 ft. in 100 ft. intervals. 

In 1922 the first centrifugally cast 
iron pipe was manufactured in this 
country and in the years following 
became generally accepted by the in- 
dustry. Molten iron in this process is 
introduced into spinning metal molds 
of either the metal contact (deLa- 
vand) or sand-lined (Monocast) 
types. As the mold spins centrifugal 
force causes formation of a denser and 
stronger cast iron than produced by 
the pit casting method. 

Since the great majority of all man- 
ufacturers of cast iron pipe now use 
only the centrifugal casting process 
(particularly in sizes of 4 to 24 in.) 
the use of the AWWA specification 
is not advised. It is possible to specify 
and obtain centrifugally cast pipe 
made to AWWA thicknesses. How- 
ever, the AWWA pressure ratings are 


for pit cast pipe. The corresponding 
centrifugally cast pipe of the same 
thickness will be much stronger than 
required. Needless extra expense is 
thereby incurred. 


GOVERNMENT SPECS 


In order to take advantage of the 
greater strength of centrifugally cast 
pipe the government in 1931 intro- 
duced in its standard stock catalog a 
specification, WW-P-421*. This in- 
cluded specifications for thicknesses of 
centrifugally cast iron water for vari- 
ous internal pressures. 

Types of cast iron pipe covered by 
the Federal specification are summar- 
ized in the latest amendment to that 
specification (1940) as shown below. 


Type Description 
I Centrifugally cast in metal contact 
molds, bell and spigot, 12 and 18 ft. 
lengths. 

If Centrifugally cast in  sand-lined 
molds, bell and spigot, 16, 16% and 
20 ft. lengths. 

III Horizontally cast in green sand 
molds, bell and spigot, 12 and 16 ft. 
lengths (no longer manufactured). 

IV Cast in sand molds with bolt lugs and 
integral machine tapered joints, 6 
ani 12 ft. lengths. 

V Vertically cast in dry sand molds 
(pit cast), bell and spigot, 12 ft. 
lengths. 


Sizes range from 4 to 24 in. for 
two classes based on allowable internal 
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working pressures of 150 and 250 psi. 
(Class 150 and 250 respectively). 
Specified thicknesses include an allow- 
ance for water hammer using empirical 
modifications of the familiar thin cyl- 
inder formula. No allowance for earth 
or truck loads has been included in 
arriving at the thicknesses for the indi- 
cated internal pressures. 


SOUND BASE FOR FUTURE 


Eventually there will be a soundly 
based and universally accepted speci- 
fication resulting from the work of 
the American Standards Association. 
In 1939 after 13 years of extensive 
research Committee A21 of the associ- 
ation issued a “Manual for the Com- 
putation of Strength and Thickness of 
Cast Iron Pipe.” 

Outlined in this manual is the most 
complete available method for calcu- 
lating cast iron pipe thickness under 
any combination of service conditions. 
It includes not only consideration of 
internal pressure and water hammer 
but also the external loading caused 
by earth pressure and passing vehicles. 

Contained in Part 2 of this ASA 
manual are extensive tables of required 
thicknesses for pit cast pipe based on 
a bursting strength of 11,000 psi. and 
a crushing strength of 31,000 psi. Data 
are given for internal operating pres- 
sures Of 50 to 350 psi. at 50 psi. 
intervals and depths of cover from 24 
to 16 ft. for six different laying con- 
ditions. These laying conditions are: 


Description 


Condition 
. Flat bottom trench, backfilling not 


tamped. 

B Flat bottom 
tamped. 

Cc Pipe supported on blocks, backfill- 
ing not tamped. 

D Pipe supported on blocks, backfill- 

ing tamped. 

Seldom used for water pipe. 


trench, backfilling 


E€F 


In like manner Committee A21 is 
preparing similar tables and specifica- 


LADLE POURS molten iron into centrifugal casting machine to make pipe. 


tions for both types of centrifugally 
cast pipe. These are being based on 
a bursting strength of 18,000 psi. and 
a crushing strength of 40,000 psi. At 
present they are tentative specifica- 
tions and have not been issued. 

Various manufacturers" * have pre- 
sented, in their catalogs, tables of 
manufacturers’ standard thicknesses. 
These thicknesses were determined us- 
ing the ASA method and the 18,000/ 
40,000 strengths for centrifugally cast 
pipe. 

Such tables, although not yet a 
part of the approved cast iron specifi- 
cations, are valuable for estimating the 
required thickness of cast iron water 
pipe under various conditions of in- 
ternal pressure and external loading. 
They obviate the necessity for detailed 
calculations. 

A portion of such a compilation 
is reproduced in the accompanying 
table. These values are for laying con- 


Standard Thicknesses for Centrifugally Cast Iron Water Pipe 
Internal Working Pressure, Psi. 


50 
Nominal Pipe Size, In. 
3 


Basis: 
5 ft. Strengths of iron: 
Method of calculation: ASA A21.1. 
lished by the American Cast Iron Co., 
Manual” (14th Edition, 1951). 


Laying condition B: 
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Flat bottom trench, tamped back fill. 
18,000 psi. bursting tensile, 


150 200 
Pipe Wall Thickness, In. 


nae 
= 00 


© tS 00 


mm QASSOOoeSoooes 
SVNIse 


—OS 
& Ore Or 


Ala., in their “American 


Depth of cover: 
: 40,000 psi. modulus of rupture. 
Figures for this table are from complete tables pub- 


Birmingham Pipe 


dition B which is the most common 
condition prevailing on industrial 
service. 

Final clarification of the specifica- 
tion muddle will not occur until ap- 
proved specifications for centrifugally 
cast pipe are issued by the American 
Standards Association. During the 
interim period pipe can be selected 
correctly by using a combination of 
methods. Thickness required for a 
given job can be calculated by the 
method of ASA 21.1 or determined 
from tables based on this method for 
18,000 psi. bursting strength and 40,- 
000 psi. crushing strength. Once the 
thickness is determined it can be spec- 
ified in terms of Federal Specification 
WW-P-21 using the class (150 or 
250) having a thickness nearest to 
the calculated value. 
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About monoxide ... 


Materials-Handling Tricks 





Conveyor gote 


Flow always from 
y, -- lop of pile 


.--Hinged flaps 











- - « Chutes, bins and idlers 


+ 
You will benefit from these reminiscences from an 


authority on materials handling. His experiences will suggest methods 


you can use to prevent equipment failure and loss of production. 


WILBUR G. HUDSON 
“ Be . . 


Phoned the purchaser: “Your crusher won’t do the job. 
It needs a 20-hp. motor.” He had bought a crusher for 
tough chrome ore, with an exceptionally heavy flywheel 
and V-belt drive from a 5-hp. motor. Inspection showed 
the obvious. He had the crusher motor interlocked with 
the feeder motor and the big lumps tumbled into the rolls 
before they had a chance to build up speed. So, of course 
the crusher objected. 


PROVIDE FOR SLACK 


A kick came from another purchaser: “Your conveyor 
is no good, The chains have parted six times in the past 
month.” A quick check showed nothing wrong with the 
design. It was a roller-flight conveyor inclined upward at 
10 deg. with two strands of #698 rivetless chain rated at 
100,000-1b. ultimate, The estimated load on each chain 
was 7,000-Ib, Investigation showed that each break had 
occurred when the loaded conveyor was started after an 
emergency stop with the conveyor loaded. 





W. G. Hupson is a consulting engineer and author of 
numerous articles on materials handling subjects. 
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These rivetless chains are unique in that the links are 
collapsible, or back into each other. The 10 deg. inclina- 
tion was not enough to cause the loaded conveyor to re- 
verse and when the power was cut off, the chain tension 
swung the head sprockets backward a turn or so and the 
links in the five or six feet of chain adjacent thereto 
telescoped. When power was applied this slack was snapped 
out. A solenoid brake left the purchaser contented. 


AVOID FLARED IDLERS 


An Ohio chemical plant wrote they were having trouble 
with their new belt conveyor. The belt was wearing rapidly 
and the power requirement was so excessive they had to 
mount a fan alongside the motor in an effort to keep it 
cool. We checked their order, which had covered the head 
and foot assemblies and 24-in. belt. They had “in stock 
the necessary carrying and return idlers.” Everything 
checked O.K. so the writer went for a check-up. 

The machine was certainly taking a lot of power. The 
motor was running dangerously hot. The underside of the 
belt showed serious abrasion along both edges. Then it 
was noticed that the carrying idlers were the old flared type 
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that was brought out back in 1916. They were low in 
price but had a brief existence. I had not seen one in 
years. 

The trouble with this idler is that with the load resting 
on the belt the rotation of the idler is determined by the 
diameter of the cylinder, and the flared ends move faster 
than the sections of the belt against which they are pressed 
causing a continuous slip, evidenced by the high polish of 
the flared ends. Customer requested that a set of modern 
3-pulley idlers be shipped by express at once. 


USE AIR BLAST 


The purchasing agent at an Iowa chemical plant com- 
plained that the continuous flow elevator we had sold 
them for handling ammonium nitrate would not work. 
He was right. The material fed in all right, but absolutely 
refused to discharge at the top. The loads could be brushed 
off by hand but they stuck just enough to carry on into the 
down run—so the load carried round and round. I com- 
mented sadly to the plant engineer that if we only had a 
source of compressed air we could jet the loads out. Luck 
was with us. In adjacent room was an idle 4-hp. compressor. 
It was an easy matter to run a pipe up to the elevator head 
and arrange two 4-in. jets directed against the element. 
Discharge then was perfect. 


PREVENT PELLET BREAKDOWN 


Up in Michigan we provided an overhead slow speed 
conveyor to gently deliver fragile pellets about the size of 
walnuts to a series of storage bins. To minimize breakage 
so far as possible, a retarding chute was provided at each 
conveyor gate (see cut) so the material trickles downward 
to the top of the pile in the bin. That worked out very 
well. Of course there was some degradation as was to be 
expected. 

The pellets were discharged from the bins to cars be- 
neath. Degradation at that point was very bad. The con- 
verging flow of the mass to the discharge gate ground up 
the pellets so they were rather hard to find in the carloads. 

An old device we used years before in sized-anthracite 
retail coal pockets came to mind. A rectangular box leading 
up from each discharge gate was fitted with hinged flap 
gates spaced about two feet apart. The outflow from the 
bin, when the gate is opened, is always from the crest of 
the pile in storage, and grinding action is practically elimi- 
nated. 


USE CARE WITH TRUCKS 


The rapidly growing use of motorized industrial trucks 
in and around the plant has introduced a source of mis- 
haps to personnel, equipment, and structures. Truck oper- 
ators are dependent on the operator’s skill. Some are com- 
petent, some are careless. Rather curiously, employers find 
the veteran or old-timer operators are the more difficult 
to improve. They seem to resent suggestions. The younger 
trainees, both men and women, learn faster and make bet- 
ter operators. 

There is some objection to gasoline-powered trucks in- 
side the plant because of carbon monoxide in the exhaust. 
A recent development seems to have substantially reduced 
this objection. It is a catalytic apparatus introduced into 
the exhaust in place of the usual muffler. It is applicable 
only to unleaded gasolines and primarily to trucks having 
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an engine piston displacement of from 190 to 240 cu. in. 

The exhaust manifold has a venturi air inlet which intro- 
duces fresh air into the exhaust gas stream to provide the 
oxygen necessary for the conversion of CO into harmless 
CO, when passed over multiple “sticks” of porcelain coated 
with a thin film of platinum, which is the catalyst. The 
Underwriters Laboratories have approved the device as 
“performing with reasonable effectiveness in reducing ex- 
haust gas hazards when properly installed, operated and 
serviced.” Many users and the principal manufacturers of 
these trucks are now equipping some machines with this 
device. 


WATCH DUST HAZARDS 


A mishap, or rather a disaster circumstance, of growing 
seriousness is that inherent in the expanding use of mate- 
rials which have dusts with an affinity for oxygen. Con- 
sider this grim statement four vears ago by C, O, Dicken, 
vice president of the Brach Candy Co., Chicago, regarding 
the dust explosion that wrecked his plant: 

“In the early morning of Sept. 7th, 1948, nineteen cooks 
and machine operators reported for work between 3:30 and 
3:45 A.M. They changed their clothes and proceeded to 
their work stations on the third and fourth floors. The 
printing and casting machines were being checked and 
made ready for the start of operations. The cooks were 
preparing for their first batches of candy. Suddenly there 
was a strange noise like rushing air. Then came the blast. 
Almost simultaneously there was a sheet of flame engulfing 
the area. Then came a series of explosions on the third and 
fourth floors which blew out windows and exterior walls, 
followed bv a flash fire of extreme intensity which ignited 
wood starch trays, the starch in them, and cork insulation, 
Fortunately, because of the early hour, only 43 emplovees 
were on the property. There were 19 in the area involved. 
Onlv one survived. The fire marshal gave as his opinion 
that a small fire was in progress prior to the explosion, 
basing his opinion on displaced fire extinguishers and a 
small un-reeled hand hose. Probably an effort to put out 
a small blaze stirred up starch dust accumulations, thus 
forming an explosive dust-air mixture.” 

The dangerous possibilities in the mechanical handling 
of coal and grain dusts have long been recognized, but the 
dusts from starch, sugar, plastics, aluminum and mag- 
nesium have possibilities far more serious. Risks involved 
in the dusts of materials entering into the investigations of 
the Atomic Energy Commission, notably titanium, 
thorium, uranium, and the hybrides of these metals, have 
such potential hazards that operations are conducted in an 
atmosphere of carbon dioxide or nitrogen. Their explosive 
violence, as measured by the rate of pressure rise, extends 
up as high as 10,000 psi. per sec. as compared with 780 Ib. 
maximum for coal dust explosions. 

The plant material handling equipment is important. 
When it suffers breakdown other operations are affected, 
or sometimes all operations cease. Mishaps can be elimi- 
nated by on-the-job training of the man or men whose 
work includes responsibility for the operation and mainte- 
nance of equipment involved. If he is indoctrinated in the 
things he must watch, the adjustments he must make, 
abuses by others that he must prevent, then a well-designed 
material handling installation will function for thirty years 
or more with very little up-keep expense. 
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Clamp Simplifies Support of 
Pipe and Coils in Vessels 


STaNLEY YOKELL, Chemical and Professional Engineer, 
Fairlawn, N. J. 


% March Contest Prize Winner 


In the construction of process vessels, the problem of 
how to support internal cooling or heating coils and 
other pipe or tubing appurtenances often arises. Common 
methods in use include (1) Bolting U-bolts to clips, 
straps or saddles; (2) internal pipe or bar framework; 
and (3) clips welded to the vessel wall. In method 3 


nuts are welded on to the clips to receive bolts that 
pass under the turns of the coil and through a vertical 
strap on the inside diameter of the coil. 

Methods 1 and 2 require that there be sufficient space 


between the outside diameter of the coil and the vessel 
wall to permit a workman’s arm and wrench to reach the 
nuts behind the coil. The pitch of the coil must be set by 
the same considerations, 

Method 3 has the disadvantage that when the nuts 
become corroded or burred, they must be chipped loose 
and replaced, which requires chipping and welding in an 
inaccessible location. 

All of the ordinary methods have the disadvantage that 
contact between the coil and its supporting members 
occurs on a line only. Where extremes of temperature 
are encountered the supporting points become crushed 
and erroded because of the expansions and contractions 
that take place. The useful coil life is thus shortened. 
In addition to the foregoing, care must be taken to avoid 
excessive tightening of bolts to prevent crushing, crimp- 


ing and cracking prior to putting the unit into service. 

The sketch illustrates a clamp which can be fabricated 
on a press brake in one stroke. By standardizing on sizes, 
production quantities can be made cheaply. Because of 
the ease of installation a labor saving is achieved. Other 
advantages are that coil pitch can be small and clearance 
between the vessel wall and the outside of the coil is not 
limited by accessability, but only by the physical dimen- 
sions of the bolting and clamp materials used. 


HOW CLAMP IS MADE 


The clamp consists of a channel section with a cylindri- 
cal depression in the web; and a flat, rectangular section 
of equal length with a mating cylindrical depression. 
Clearance is permitted between the saddle section and 
cover to permit tension to be applied to the bolts. The 
flanges of the channel are provided with a T-slot, with 
the leg of the tee extended around the corner into the 
web as far as the bolt location. The cover piece is 
drilled or punched to pass the bolt, the nut fitting over 
the cover piece. The saddle sections are located in the ves- 
sel prior to coil insertion, and welded to the wall as shown 
after making the appropriate location layout. After the coil 
is in place, temporarily supported by blocks or other rig- 
ging, the heads of the holding bolts are slipped into 
the T-slots, the shanks of the bolts passing through the 
slot extensions in the flange of the channel. The cover 
is slipped over the bolts, the nuts run on and tightened 
and. the operation is complete. 

Added refinements, not shown in the sketch, include 
(1) tack welding a tit to the underside of the web of the 
channel to prevent the bolt from rotating before sufficient 
tension is exerted to accomplish this by friction and (2) 
grinding the edges of the web with a pencil grinder to 
give additional conformity with coil shape and prevent 
cutting of the coil by the clamp edges. 


How to Insure Correct Lubrication 


At the recent Maintenance Conference held in Cleve- 
land this winter, one chemical concern described a 
simple method used to prevent the wrong kind of lubri- 
cant from being used. A different size grease fitting is 
used for each kind of grease. Each part to be lubricated 
is provided with the size fitting corresponding to the kind 





% April Contest Prize Winner 


“How Curves Can Simplify 
Estimation of Coil-in- 
Tank Cooler Performance.” 


A prize of $50 in cash will be awarded to 
R. S. Cook, chemical engineer, Zaremba 
Co., Buffalo, N. Y. My. Cook’s article will 
be published in the Plant Notebook sec- 
tion of the July issue. 

$50 PRIZE FOR A GOOD IDEA—Until 


further notice the Editors of Chemical 
Engineering will award $50 cash each 
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month to the author of the best short 
article received that month and accepted 
for publication in the Plant Notebook. 
Each month’s winner will be announced 
the second following month and published 
the third following month. 


$100 ANNUAL PRIZE—At the end of 
each year the monthly winners will be 
rejudged to determine the year’s best 
Plant Notebook article, which will then 
be awarded an additional $100 prize. 


HOW TO ENTER CONTEST — Any 
reader of Chemical Engineering, other than 


a McGraw-Hill employee, may submit as 
many entries for this contest as he wishes. 
Acceptable material must be previously 
unpublished and should be short, prefer- 
ably not over 500 words, but illustrated if 
possible. Articles which are acceptable 
but are not winners will be published at 
regular space rates ($10 minimum). 


Articles may deal with plant or produc- 
tion “kinks,” or novel means of present- 
ing useful data, which will interest chemi- 
cal engineers. Address Plant Notebook 
Editor, Chemical eee 330 West 
42nd St., New York 36, N 
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of grease required. Hence only the gun containing the 
correct grease can be applied to the grease fitting on any 
particular piece of equipment. 


Boiling Liquid Coolant Prevents 


Condensate Freeze-Ups 


Joseru I. Lacey, Chemical Engineer, Hooker Electro- 
chemical Co., Niagara Falls, N. Y. 


We recently had the 
problem of condensing a 
high-boiling distillate 
which condensed at about 
150 deg. C., but which 
would freeze if allowed to 
cool below 130 deg. C. 
Thus it was necessary to 
use a heat transfer me- 
dium which could be con- 
trolled in temperature so 
that the condensate could 
not freeze, and yet it was 
necessary to extract heat 
from the medium to give 
the desired rate of con- 
densation. , 

The decision was to go 
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to a boiling liquid coolant 
which would boil close to, 
but above the freezing 
point of the condensate, 
so as to get as much tem- 
perature head as possible 
between the coolant and 
the condensing product. 
We chose monochlor benzene which boils at atmospheric 
pressure at 132 deg. C. We could, of course, vary the boil- 
ing point of the coolant if we wished by applying a con- 
stant pressure to the vent, for example by means of air 
supplied by a constant pressure controller. 

The design we used is indicated in the sketch. We 
installed three shell-and-tube heat exchangers as one ver- 
tical unit, connecting the tube sheets of the units directly 
together through a spacer ring. In this way we avoided 
the use of the intermediate heads and connecting piping. 
The tube side is filled with monochlor benzene to a point 
about two-thirds of the way up the middle unit. A pres- 
sure gage attached to the bottom head shows the level 
of liquid in the tubes. Cooling water is connected to the 
shell side of the top exchanger so that it serves as a reflux 
condenser for the monochlor benzene. Vapors from the 
still are brought to the shell side of the middle exchanger 
which serves as the condenser. Steam is connected to the 
shell side of the bottom exchanger to allow preheating 
of the monochlor benzene on start-up. 

During normal operation water runs through the top 
exchanger, but there is no steam on the bottom exchanger. 
Vapors from the still enter the middle unit at the top, 
exchange heat with the monochlor benzene, condense, 
and leave from the bottom. The monochlor benzene 
absorbs heat at its boiling point of 132 deg. C., boils, and 
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its vapors condense in the top exchanger, or reflux con- 
denser, returning to the middle unit. In a cold start, 
steam is put on the bottom section so as to preheat the 
monochlor benzene to its boiling point before the still 
vapors are admitted to the middle section. In this way 
any possibility of over-cooling and freezing the condensate 
is averted. 
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More on Blending of Three or 
More Components 


Note: Joseph T. Hogan’s Plant Notebook article, 
“Chart Helps Find Blend Composition for Three Com- 
ponents,” which appeared on p. 174 of our February 1953 
issue, has brought forth comment from two readers, 
Dr. Condon shows how to extend the idea to determining 
minimum cost of blends, how to use a simple rectangular 
plot for three components, and how to handle four com- 
ponents in a three dimensional plot. Mr. Upington intro- 
duces a simplification in finding the pivot point on the 
Hogan chart. Refer to the original article for a chart of 
usable size.—Ep1ror. 


Comment I—Five New Aspects 


Epwarp U. Connon, Director of Research, Corning Glass 
Works, Corning, N. Y. 


With respect to Mr, Hogan’s article, finding the pivot 
point P (see Fig. 1) can be simplified. Where x, y and z 
are the weight percentages of the three components to 
be blended, and a, b and c are the weight fractions of 
some common component (e.g., moisture) contained in 
the three materials, let it be desired to produce a blend 
in which d is the weight fraction of the common com- 
ponent in the final product. Then a simple calculation 
shows that the coordinates of P in terms of N and D 
(see Fig. 1) are 


y = 100. —)_ » = 80 (a - b) 


a+b — 2 a+b—2 
and a series of lines through P on the chart, intersecting 
the scales for x, y and z, will show the various possible 
blend compositions, 

The location of P may come out in such a way that 
no line can be drawn through it corresponding to non- 
negative values of x, y and z. This means that the desired 
value of d cannot be obtained by any possible blend of 
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the three given components. Usually if the problem is 
solvable at all, there will be a range of possible blends. 

Suppose that the cost of a unit weight of the three 
components is A, B and C, respectively. Then (Ax + 
By + Cz) is the cost of 100 Ib. of the desired blend. If 
we substitute for x, v and z in terms of k, the slope of the 
line, N and D, we find this cost to be 


100 C+ N(A+B—2C) +k [50(A — B) — D(A+B—2C)] 


If the coefficient of k is positive, then minimum cost 
requires that k be made as small algebraically as possible. 
This is found by rotating the line through P clockwise 
until limited by one of the weight percentages becoming 
zero. If the coefficient of k is negative, the line is rotated 
counterclockwise until limited in the same way. 

Thus it always happens that the blend of minimum 
cost contains only two components. This gives an easy 
way of finding which component not to use—except in 
the very special case where (A — B)/(A + B — 2C) = 
(a — b)/(a + b — 2c). In this case all possible blends 
leading to the desired result are of the some cost. 

Although the nomograph is very convenient, I prefer 
to use a simple graph as in Fig. 2. Since in real cases 
x, y and z are all greater than zero, we are only concerned 
with the triangular area bounded by the coordinate axes 
and the diagonal line joining the points (0,100) and 
(100,0). A straight line having the equation (a — c)x + 
(b — c)y + (c — d)100 = 0 represents the values of 
x and y that satisfy the problem. For any given values of 
a, b, ec and d this line may be drawn easily by joining 
the points 


(100 a 0) end (0 100 4 = “) 
a-~-c b-—e 


Fig. 2 shows such a line (dashed) for Mr. Hogan’s condi- 
tions, where a = 18, b = 12,c = 7 andd = 15. If this 
line does not cross the triangle, the problem has no solu- 
tion. If it does, then any point that is on the line and 
within the triangle is a possible solution. 

Likewise, the cost function becomes 


P=100C0C+(A-—C)r+(B-—C)y 
which enables straight lines of constant cost to be drawn 


readily, in order to see which end of the range of solu- 
tions corresponds to the blend of least cost. 


FOUR-COMPONENT BLENDS 


This method is applied easily to a solution of the 
same problem for four-component blends. When the four 
percentages are x, y, z and u, then 

r+y+2+u= 100 

Eliminating u and letting e equal the percentage of the 
desired material in component u, we can make an ordinary 
three-dimensional x-y-z chart in Cartesian coordinates. All 
possible solutions must lie inside the rectangular tetra- 
hedron (Fig. 3) defined by the conditions that x, y and z 
are all greater than zero, but their sum is less than 100. 
The analog of the straight line in the three-component 
case is the plane 


(a—e)2+ (b —e)y + (c —e) 2+ (e — d) 100 =0 


If this plane does not cross within the tetrahedron, then 
the problem has no solution. If it does, then any point 
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on the plane and within the tetrahedron is a possible 
solution. 

The cost function becomes 

P = 100E + (A — E)z+(B—E)y+(C — E)z 
where E is the cost per unit weight of the fourth com- 
ponent. The lines of constant cost in the three-component 
example now become planes normal to the vector L whose 
direction cosines are proportional to (A — E), (B — E) 
and (C — E). The possible blends lie on a plane normal 
to the vector M whose direction cosines are proportional 
to (a — e), (b — e) and (c — e), 

If these vectors are parallel it shows that all possible 
blends have the same cost. If not, it is easy to tel] from 
the relative orientation of the vectors L and M in which 
direction to move toward the surface of the tetrahedron 
to find the blend of minimum cost. We must move in 
the plane of permissible blends in a direction perpendicular 
to the intersection of this plane with the planes of con- 
stant cost, and in a sense which makes an obtuse angle 
with vector M. 

Similar considerations apply with more than four com- 
ponents, and space of higher dimensions, except that the 
geometry becomes much imore difficult to perceive. Finally 
we may observe that these are trivially simple examples of 
problems of the kind discussed in a book edited by T. C. 
Koopman, entitled “Activity Analysis of Production and 
Allocation,” (John Wiley & Son, New York, 1951). 


Comment IIl—About the Pivet Point 


G. W. Uprncton, Assistant Research Engineer, Lennox, 


Calif. 


There is a simplification that can easily be applied to 
locating the pivot point P in Mr. Hogan’s chart for blend- 
ing three components. This takes advantage of the fact 
that for any final moisture content it is possible to make 
two blends of two components. By proper selection of 
the designations it is possible to let y and z in turn equal 
zero. The designations should be such that the moisture 
contents of both y and z are either greater or less than d, 
the desired final moisture content in the blend. 

If we let y equal zero, we can easily solve for x and z 
and then draw a line on the chart (Fig. 1) through these 
two points. Then, letting z equal zero, we can similarly 
solve for x and y and draw a second line. The intersection 
of the two lines is at P, the pivot point. Using the condi- 
tions in Mr, Hogan’s problem, when z is zero, then inspec- 
tion shows x = y = 50 percent. When y is zero 18 x + 
7z = (x + z)15, and x + z = 100. Solving, x = 72.7 
and z = 27.3. The lines between these corresponding 
values (fine dots in Fig. 1) then locate pivot point P at 
the same position found by Mr. Hogan. Of course, in 
this particular case it was possible to find one line by 
inspection. But in any case, there will be but two manipu- 
lations involved, each the solution of two simultaneous 
equations. 

In this way we avoid the manipulations with N and D 
and hence do not need the N and D scales. However, 
location of P is admittedly less accurate than by Mr. 
Hogan’s method since the lines do not intersect at P at 
right angles. But the method does seem a little more 
straightforward. 
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LIGHTNIN SERIES TE Mixers 
on special lubricant produc- 
tion, These units supplied for 
Open tanks or closed pres- 
sure vessels, in sizes from 
1 to 500 HP. 


How you can be sure of 
efficient fluid mixing 


Why experiment, when you can be sure? 


If the operation involves fluid mixing, you can have guaranteed 
results, with LIGHTNIN Mixers. 

The LIGHTNIN guarantee protects you fully on any fluid mixing, 
blending, or circulating operation. 

It protects you fully even on such operations as: 


heat transfer 
gas dispersion 
solids suspension 


washing 
dissolving 
crystal size control 


All you do is tell us a few facts about the materials, the tank or 
vessel, the end results you want, and how quickly you want them. 
We do the rest—and guarantee you'll be satisfied. 


This wouldn’t be possible without four things: 
Really wide experience in serving the process industries 
Most advanced mixing technology in the field 
A force of over 125 experienced mixing engineers at the factory 
and in 26 major industrial sections throughout the country 
Fullest selection of field-proved equipment to meet every fluid 
mixing requirement 
We think we have all four. We're sure enough to bet on it. When 
can we get together? 


| “Lightain Mixers. 


cieietcandaestantasientendtaetantameatnaaatantamemtamee 


MIXING EQUIPMENT Co., Inc. 


‘128 Mt. Read Bivd., Rochester 11, N. Y. 
In Canada: William & J. G. Greey, Ltd., Toronto 1, Ont. 





GET THESE HELPFUL 
LIGHTNIN CATALOGS 


This library of mixing information 
is yours for the asking. Catalogs 
- contain helpful data on impeller 
selection; sizing; best type of ves- 
sel; valuable installation and op- 
erating hints; complete descrip- 
tion of LIGHTNIN Mixers. 


MIXCO fivid mixing specialists 


v8 . 
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(C1) DH-50 Laboratory Mixers 

(] 8-75 Portable Mixers (electric 
and air driven) 

(1) 8-102 Top Entering Mixers 
(turbine and paddle types) 

(1) 8-103 Top Entering Mixers 
(propeller types) 

(1) B-104 Side Entering Mixers 

() 8-105 Condensed Catalog 
(complete line) 

(1) 8-107 Mixing Data Sheet 


Please send me the catalogs checked at lef. 


Name 


Company 


Address 


City 
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NEW MATERIALS OF CONSTRUCTION 


FIRST: you wrap the flexible glass blanket around pipe. 


Pipe Wrapped in Glass Blanket 


eee conveys hot and cold fluids with minimum heat 


look 


Blanket is flexible, economical and durable. 


Material 


can insulate complete system including fittings. 


A recently announced: Fiberglas 
wrap-around pipe insulatién marks a 
broad step away from conventional 
practice of insulating hot or cold pipe 
lines with rigid materials. 

Flexibility of the Aerowrap insula- 
tion makes it easy to apply on flanges, 
fittings and valves as well as to hot 
and cold pipes of all sizes. Fine glass 
fibers bonded with a special binder 
make Aerowrap soft and resilient giv- 
ing it a high heat-saving thermal effi- 
ciency. 

Aerowrap’s resilient nature makes it 
easily compressible for savings in stor- 

“age space. Once compression “is re- 
leased the material springs back to its 
original volume. This resiliency also 
enables Aerowrap to absorb physical 
abuse without damage. 

It is said heat savings range up to 
25 percent better than offered by 
equal thicknesses of most rigid insula- 
tions. Low material cost and less than 
normal application expense combine 
to cut over-all costs over conventional 
applications. Labor savings increase 
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appreciably where many valves and fit- 
tings are involved. 

Aerowrap is furnished in 100-ft. 
rolls, 36 in. wide and either 3 or 14 in. 
thick. Blankets can be cut to desired 
length either on the job with a knife 
or straight edge, or in the mainte- 
nance shop with a long paper or sheet 
metal cutter. 

To install the blanket it is merely 
wrapped around the pipe and fastened 
either with staples, adhesive or Fiber- 
glas cord tied on 6-in. centers. 

In applying Aerowrap around a fit- 
ting the material should be cut to a 
width about equal to the fitting diam- 
eter. The material is then spirally 
wound around the fitting to a thick- 
ness slightly greater than adjoining in- 
sulation. Open mesh glass fabric is 
then wound over the Aerowrap to 
tighten it down to the same thickness 
as the adjoining insulation. A layer of 
asphalt mastic followed by a layer of 
traffic, aluminum, or asphalt base alu- 
minum ‘paint completes the job. 

Any one of four different kinds of 


THEN you install the outer protective jacket. 


protective jackets may be installed over 
the insulation. Jacket material may be 
selected either from black roofing felt, 
white asbestos paper-faced felt, corru- 
gated aluminum sheet or rolled galvan- 
ized sheet metal, Jackets may be held 
in place by wires, bands, staples or 
screws, depending upon the type of 
jacket selected. 

Two limitations on the use of this 
material relate to temperature condi- 
tions. Use is not recommended on 
pipelines over 600 deg. F. On cold 
lines a sealed vapor-barrier jacket is re- 
quired to prevent condensation, frost 
or icing on pipes. Vapor barrier is ap- 
plied over the Aerowrap and for lines 
that are not subjected to abuse pro- 
vides a sufficient jacket. However, out- 
door or indoor lines may be finished 
by using any one of the four jackets 
mentioned above. 

A recommended vapor barrier jacket 
consists of aluminum foil laminated 
between kraft paper. This material, 
furnished by the manufacturer, must 
be sealed around the glass blanket with 
a good vapor barrier adhesive. The 
barrier has a vapor transmission rate 
of less than 0.01 perm. Jacket comes 
in 36 in. by 300 ft. rolls and 4 in. by 
300 ft. joint sealing strips. Adhesive 
is in one or five gal. cans.—Owens- 
Corning Fiberglas Corp., Toledo 1, 
Ohio, 
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Equipment Cost Indexes 


(Marshall & Stevens Indexes, 1926=100) IN BRIEF—A capsulated listing of this month’s newsworthy equipment. 


Mar. Dec. 
Industry 1952 


Average of all 180.8 Materials of Construction 


Of glass fibers is flexible and economical 
Formulated of asbestos and neoprene, resists heat.... 
Now available as a new engineering material 


Pipe Insulation 
Compressible Gasket 
Copper Clad Steel 


Process Industries 
Cement mfg. ....... 
Chemical 
Clay products 
Glass mfg. 

Paint mfg. 

Paper mfg. 
Petroleum ind. 
Rubber ind. 
Process ind, avg.... 
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Skylight Panels Are designed to reject hot direct rays of sun 
Related Industries 

Elec, power equip... 

Mining, milling 

Refrigerating 

Steam power 


Safety Equipment 


Gives rapid indication of hydrocyanic acid gas 

Provides instantaneous control of quench lines 

Fit over glasses, are 20 percent larger 

Stick to containers without moistening 

Warns of atmospheric contamination by hydrocarbons.254 
Provect ears from harmfully loud noises 

Are explosion-proof for air sterilization use 

Made of leather are impregnated with insulation... 


Gas Detector 

Quick Opening Valve 
Cover Goggles 
Warning Labels 
Aromatic Detector 
Ear Inserts 

Ultra Violet Lamps 
Heat-Resistant Gloves 


Compiled quarterly for March, June, Sep- 
tember and December of each year by 
Marshall and Stevens, evaluation engi- 
neers, Chicago and Los Angeles. Indexes 
are prepared for 47 different industries, 
from which the eight process and four 
related industries listed here are selected. 
Published each month with the latest 
available revision. For a description of 
the method of obtaining the index numbers 
see R. W. Stevens, Chemical Engineering, 
Nov. 1947, pp. 124-6. For a listing of an- 
nual averages since 1913 see Chemical 


Engi ing, M : ’ . 220, . 
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Now offered for continuous in-plant use 

Detects low concentrations in atmosphere 

With vertical scales require minimum space......... 258 
Measures rapid, high frequency pulsations 

Operates continuously on flowing liquids 


Mass Spectrometer 
Mercury Vapor Meter 
Miniature Indicators 
Pressure Transducer 
Density Controller 
Pneumatic Gage-Transmitter Covers a range from vacuum to 10,000 psi 
Radiant Energy Meter Measures the intensity of infrared radiation 
Vacuum Switch Protects system equipment from vacuum failure 
Thickness Gage Gives precise direct reading on wet films 
Impact Tester Recommended for general purpose vinyl film 
Pyrometer Controllers Utilize automatic electronic control systems 


Compressible Gasket 
Resists Heat 


Asbestoprene gasket material for- 
mulated of asbestos and neoprene syn- 
thetic rubber combines compressibil- 
ity with heat resistance. By combin- 
ing these two properties in one mate- 
rial the manufacturer has filled a gap 
in the line of gasketing materials be- 
tween compressed asbestos sheet and 
cork or rubber. 

Previous applications requiring this 
combination of properties have been 
satisfied by use of glue-glycerine 
treated paper. Asbestoprene is more 
compressible and heat-resistant than 
glue-glycerine paper. In addition it 
has much better dimensional stability, 
does not cause corrosion of light met- 
als and is resistant to oils, water, gaso- 
line and anti-freeze solutions.—Victor 
Mfg. and Gasket Co., 5752 Roosevelt 
Rd., Chicago, II]. 


Electrical & Mechanical Equipment 


Operates without ground connection, pierces stone... 
Has variable speed in 20 to 25 hp. range 

Combines high speed and time delay in one unit 
New line now available from distributors stock 
New line from one to 40 hp. now in production 

In ™% to 3 hp. range is simple, low cost 

Designed for general purpose and long life 

Built for heavy duty, pressures to 1,000 psi... 

Now offered in horizontal compact assembly 
Heavy duty type gives 20 percent more capacity 
Can be made up easily to any required length 
Gives instantaneous overload release 

Used for running power tests up to 1,000 hp 

For maintenance department, has plastic drawers.... 
Adjusts d.c. motor speed on units up to 200 hp 
Disconnects any roller chain from % to %-in 


Welding Rod 

Heavy Duty Drive 
Overload Relay 

Chain Drives 
Chemical Plant Motors 
Electronic Drive 

Shaft Seal 

Shaft Seal 

Variable Speed Drive 
Storage Battery 
Roller Chain 

Overload Clutch 
Water Brake 

Storage Cabinet 

Motor Operated Rheostat 
Chain Breaking Tool 


Cepper Cladding 
Widens Steel’s Utility 


Copper clad steel available as a 
new engineering material for use in 
industrial equipment combines the 





advantages of both copper and steel in 
plate form. The specialized corrosion 
resistance, electrical and thermal con- 
ductivity of copper have been re- 
tained in combination with the 
strength, rigidity and economy of 
steel. This combination of properties 
makes the material well suited for 
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use in evaporators, condensers, tube 
sheets, heat exchangers, hot water 
heaters, kettles, tanks and pressure 
vessels. 

Two types of copper clad steel are 
regularly furnished: Oxygen-free high 
conductivity copper; and phosphorus 
deoxidized copper for good wekiing. 


The clad steel in plate form is avail- 
able in sizes up to 120 in. wide by 
380 in. Jong and from 3/16 to 14 in. 
thick. Cladding percentages, specified 
as percentage of total composite plate 
thickness, can be 10, 15 or 20 percent. 
—Lukens Steel Co., 604 Lukens Bldg., 
Coatesville, Pa. 
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NEW HEATING & 


SAWTOOTH surface screens sunlight. 


Skylight Conditions Sunlight 


COOLING 


EQUIPMENT 
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INTENSE RAYS of sunlight are reflected, other cool light is transmitted. 


Here’s a skylight panel that will reject much of that 
scorching summer sunlight, yet pass the welcome rays of 


December. 


Remarkably uniform admission of 
solar light and heat through flat roof 
skylights is claimed for the Toplite 
panel. The overbearing brightness of 
an August high noon is choked «down 
to the same intensity you would find 
under your favorite shade tree on the 
same day. 

Flip the calendar over to mid-win- 
ter when the sun at noon hangs low 
in the sky and you will find Toplite 
transmitting approximately the same 
amount of light. In summer a large 
part of the light is reflected; in win- 
ter most all the light is transmitted. 

This selective quality is built in. 
No manual adjustment is needed. All 
that is required is to properly orient 
the panels when they are installed. 
Then as the sun’s elevation changes 
with the seasons, control of light entry 
is automatic. 

Construction of the glass units in 
the panel is shown above. Each unit 
is a hermetically-sealed hollow glass 
box measuring 10% in. square by 3 in. 
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It’s a new step in conditioning sunlight. 


thick. Space within the box has been 
evacuated for insulating purposes. 
Top and bottom surfaces of the box 
have been designed to perform specific 
functions. Prisms on the inside of the 
top glass govern the amount of day- 
light and solar heat transmitted to 
the interior according to the location 
of the sun. The bottom piece of glass 
has an uneven surface to diffuse the 
entering light and distribute it evenly 
to the area below. A sheet of Fiberglas 
0.002 in. thick is mounted in the 
space between top and bottom glasses. 
This sheet is said to soften light trans- 
mitted through the unit and augment 
the insulating effect of the vacuum. 
Prefabricated panels are assembled 
by mounting several of these glass 
units in properly insulated aluminum 
grids. A hot tar and sulphur com- 
pound seals all units together, making 
a finished weather-proof panel. 
Panels must be installed oriented 
within 30 deg. either side of the north 
and south axis. A pitch of } in. to the 


foot in either east, north or west di- 
rections provides ample drainage. An 
installation installed in this fashion 
will perform as shown in the diagram 
above. 

High light-transmission comes from 
the north half of the sky and from 
the lower part of the south sky. A 
high transmission of daylight from 
these areas is desirable. Its intensity 
on the horizontal surface is relatively 
low and does not result in problems 
of glare or solar heat. 

Low transmission of daylight comes 
from the section of sky which contains 
the hot bright summer sun. Prism de- 
sign on the underside of the top glass 
reflects back a large percentage of 
direct sunlight from this sector of 
the sky. This rejection of hot summer 
sun results in lower solar heat gain 
and eliminates high brightness. 

Illumination performance of the 
panels has been measured in a full 
size test building constructed by the 
daylight laboratory at the University 
of Michigan. Detailed illumination 
data from these tests is now available 
to interested parties. 

Completed panels weigh 16 Ib. per 
sq. ft. and are made in four stock 
sizes; 3x3 ft., 4x4 ft., 4x5 ft., and 3x6 
ft.—Kimble Glass Co., Toledo 1, 
Ohio. 
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TURBO-MIXER 


GENERALS 


TURBO-MIXER, a division of 
GENERAL AMERICAN TRANSPORTATION CORPORATION 


FIRST “WINTERIZED” RESIN KETTLE 


7800-gallon TURBO-MIXER installation at Reichhold Chemicals, 
Inc., plant, Elizabeth, New Jersey. This is the first outdoor resin 
cooker to operate continuously all year ’round in a cold 
climate. Specially designed insulation by the Reichhold engi- 
neers suggests a more widespread use of outdoor production 
facilities in the North. 


“Cold-Climate” Turbo-Mixer 
Polymerizer now in continuous 
OUTDOOR operation 


The unusual problems encountered in 
this installation called for truly creative 
engineering. It required the ability to 
take mixing knowledge gained in a wide 
variety of processing fields ... to find 
the answers in 40 years of specialized 
mixing experience as well as in the en- 
gineering requirements of the problems 


at hand. 


Turbo-Mixer specializes in helping you 


do successfully the more difficult jobs re- 


quiring mixing of liquids with liquids, 


solids and/or gases. Write us for infor- 


mation on your specific problems. 


SALES OFFICE: 10 EAST 49th STREET, NEW YORK 17, NEW YORK 

General Offices: 135 South La Salle Street, Chicago 90, Illinois . Offices in all principal cities 

OTHER GENERAL AMERICAN EQUIPMENT: <—DRYERS* EVAPORATORS * DEWATERERS 
TOWERS + TANKS + BINS + FILTERS * PRESSURE VESSELS 
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NEW SAFETY 


Hydreeyanie Acid Gas 
Detected in Atmosphere 


Where there is any possibility of 
personnel exposure to toxic concentra- 
tions of hydrocyanic acid gas in the 
atmosphere you can avoid trouble by 
use of a small detecting instrument. 
A quick reading is easily made by 
squeezing the aspirator bulb three 
times to draw in an adequate air 
sample. 

Any HCN present reacts with re- 
agent granules in the detector tube 
turning them blue beginning at the 
end where the air sample enters. 
Length of travel of this coloration in- 
creases with the percentage of HCN 
in the air. Concentrations from 0 to 
50 ppm. may be read on the gradu- 
ated scale of the detector tube — 
Mine Safety Appliances Co., Brad- 
dock, Thomas and Meade Sts., Pitts- 
burgh, Pa. 


Quick Opening Valve 
Fits Safety Needs 

Need for quick opening, emergency- 
service valves has fostered the devel- 
opment of a new piston-operated unit. 
Uses for this valve range from open- 
ing flow into quench lines, sprinkler, 
fog or spray systems, to dumping 
process vessels into outside storage in 
times of plant fire. Control may be 
either manual or remote in combina- 
tion with fire fused seals, pneumatic 
controls, or solenoid controls. 

The valve is held in closed position 
by piston pressure. Release of this 
pressure permits instantaneous open- 
ing of the disk by line pressure force 
behind it. Rapid closure depends on 
piston pressure working against line 
pressure, 

Sentry piston-operated quick-open- 
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EQUIPMENT 


ing valves are rated at 250 psi. Units 
may be installed in any position.— 
The McRae Corp., 621 South Spring 
St., Los Angeles, Calif. 


Cover Goggles 
Fit Over Glasses 

A new line of cover goggles made 
to fit over modern glasses are 20 per- 
cent larger than previous models. De- 
signed for use by both chippers and 
welders, the molded plastic frames 
have wide bearing surfaces to elimi- 
nate local pressure. Standard 50-mm. 
lenses are quickly replaceable from 
the front. Both direct and indirect 
ventilation, coupled with larger air 
spaces within the goggle, reduces fog- 
ging.—Chicago Eyeshield Co., 2300 
Warren Blvd., Chicago, III. 


Warning Labels 
Apply Easily, Resist Wear 

Warning labels for containers of 
hazardous materials are now made of 
strong cotton cloth coated with a re- 
sistant silicone film. Labels stick fast 
to glass, metal, wood, plastic or ce- 
ramic containers without moistening. 

Quik-Label container markers are 
furnished completely printed mounted 
on dispenser cards in groups of three. 
Black lettering stands out vividly from 
the sharply contrasting caution-yellow 
background. 

Where desired, markers can be fur- 
nished with a blank space for inser- 
tion of a self-sticking label for a spe- 
cific material. Thirty-six different 
wordings are available on stock con- 
tainer markers. Insert-cards with 
names of most hazardous materials 
in general usage are available from 
stock—W. H. Brady Co., 727 West 
Glendale Ave., Milwaukee 12, Wis. 


Aromatic Detector 
Protects Workers 

Atmospheric contamination by aro- 
matic hydrocarbons can be a menace 
to personnel. Benzene, toluene and 
xylene present in the atmosphere are 
readily detected by the MSA aromatic 
hydrocarbon detector. Low concen- 
trations of these materials produce a 
specific color reaction within the in- 
strument, 

Tests have indicated satisfactory 
detection without interference in the 
presence of turpentine, _ petroleum 


ether, ethyl alcohol, butyl acetate, ace- 
tone, diethyl ether, chloroform and 
acetic acid. This feature is said to be 
unique with this particular instru- 
ment.—Mine Safety Appliances Co., 
Braddock, Thomas and Mead Sts., 
Pittsburgh 8, Pa. 


Ear Inserts 
Maffle Leud Noise 


Improvements in the Sonic Ear- 
Valve have made it softer and more 
comfortable to wear. Basis for the im- 
provements is a new silicone-rubber 
tip that will endure extremes of heat 
and cold and is more resistant to skin 
oils and ear wax. 

This ear insert contains a tiny sonic 
filter which acts as a protective ear 
drum. The hazmful effect of loud 
noises is nullified, but ordinary voice 
level sounds still can be heard.— 
Sigma Engineering Co., 1491 North 
Vine St., Los Angeles 28, Calif. 


Ultra Violet Lamps 
Are Explosion-Proof 

To meet the need for an explosion- 
proof air sterilization source, a new 
ultra violet lamp has been developed 
for use in antibiotic production, This 
lamp consists of a 1,200-w. quartz 
mercury arc with Vycor jacket to 
eliminate the generation of ozone. 
The effectiveness of this lamp is said 
to be eight times that of an ordinary 
30-in. germicidal tube—Hanovia 
Chemical & Mfg. Co., 92 Chestnut 
St., Newark, N. J. 


All Leather Gloves 
Resist High Temperature 


All leather heat-resistant gloves able 
to withstand temperatures up to 800 
deg. F. are now being offered. Heat 
resistance is obtained by impregnating 
the soft, flexible leather with insulating 
and refractory materials. Inseam con- 
struction guards the threads against 
undue wear. The inner leather lining 
is sewn into the finger tips to prevent 
separation when the gloves are re- 
moved. 

Model 113G is suitable for tempera- 
tures up to 500 deg. F. A reinforced 
pre-shrunk palm features Model 213G 
for temperatures up to 800 deg. F.— 
Mine Safety Appliances Co., Braddock, 
Thomas & Meade Sts., Pittsburgi 8, 
Pa. 
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taming currents and chlorine 


0 aah ACE HARD RUBBER 


Looks like a greenhouse, but the 2 acres of “flowerpots” you see 
here are actually DeNora cells, producing chlorine, caustic and 
hydrogen at the gigantic new Muscle Shoals plant operated by 
Monsanto Chemical Company for the Army Chemical Corps. 

The covers for these cells posed a tough design problem. 
They support the heavy graphite electrodes, and must not sag or 
“creep.” They seal in the gases, and must be corrosion resistant. 
Excellent electrical insulation is needed to prevent expensive 
current leakages. The covers should be strong and tough, yet 
light in weight for easy handling. Finally, materials costs must 
be relatively low, with efficient mass-production techniques. 

After considerable study, based on experience with many 
materials, these covers were designed of solid molded ACE 
Hard Rubber. 


This example is only one of hundreds of ways ACE 
rubber and plastic products serve and save in the 
chemical industry. ACE tanks, pumps, piping, 
valves, fittings, and molded parts are available in 
> RESISTANT standard or special constructions for complete 
maArTA chemical processing, storage or circulating systems. 
ite) CHEMICALS : 
Ask our engineers to recommend the most eco- 
nomical corrosion-resistant equipment for your 
processes. 


CE rubber and plastic products 


AMERICAN HARD RUBBER COMPANY 
93 WORTH STREET +» NEW YORK 13, N, Y. 
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NEW INSTRUMENTS & CONTROLS 


[ ae iow 


COMPACT UNIT mounted on casters is fully mobile. 


ELECTRONICS CHASSIS. pulls out for easy servicing. 


Mass Spectrometer Moves into Production Spot 


Long a valuable laboratory tool it has been adapted 


to continuous in-plant use. 


Portable unit can monitor and 


control processes, detect gas leaks and analyze gases. 


Designed primarly to monitor and 
control continuous processes in chemi- 
cal plants and oil refineries the new 
21-610 mass spectrometer makes pre- 
cise, almost immediate measurement 
of any process gas constituent within 
its range. Simplicity of design makes 
it compatible with the most complex 
manufacturing and processing facili- 
ties. Available accessories adapt it 
for use as a highly sensitive produc- 
tion line leak detector and economical 
analytical mass spectrometer. 

Incorporating features previously 
found only in laboratory equipment 
the mobile 21-610 mects the most 
exacting production and plant de- 
‘ mands. Major constituents of a proc- 
ess gas or trace impurities can be 
monitored with equal ease and ac- 
curacy. 

Atmospheric pressure sampling of 
gas streams eliminates complex _pres- 
sure controlling equipment. Special 
maintenance features insure continu- 
ous operation. Automatic protective 
devices prevent instrument damage. 
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Any individual molecular fragment 
from mass 12 through 40 can be moni- 
tored with satisfactory separation be- 
tween adjacent masses. Where sep- 
aration is not important the range is 
extendable to mass 80. An auxiliary 
program permits periodic scanning of 
a preselected group of masses. Scan- 
ning over the instrument’s entire range 
can be readily performed at the oper- 
ator’s discretion. Hydrogen or helium 
can be monitored by adding an ac- 
cessory movable shunt to the analyzer 
magnet. 

A manually operated attenuation 
control permits reducing sensitivity 
by discrete factors up to 1,000 to pro- 
vide exceptionally accurate output in- 
dications over a wide dynamic range. 
Fragment abundances are indicated 
by an output meter. 

Provision is also made for either a 
chart recorder or other indicating de- 
vices. The output signal may be used 
to actuate servo-operated equipment. 

Operation of the mass spectrom- 
eter is based on the fact that every 


substance has a unique arrangement 
of atoms within the molecules, and 
that bombardment by an intense elec- 
tron beam causes fragmentation in a 
unique manner for each substance. 

Separation of molecular fragments 
or masses for individual identification 
is achieved electrically by acceleration 
into a strong magnetic field. Here the 
different articles travel distinct curved 
paths. By correct adjustment of the 
acceleration voltage which alters the 
trajectory any desired group of articles 
can be made to strike a collector 
target. 

The collector is connected to highly 
stable amplifying equipment. The 
minute electrical signals produced by 
fragments impinging on the collector 
are raised to a level suitable for direct 
indication of fragment abundance on 
meters and chart recorders, or for 
operation of servo mechanisms and 
other contrel equipment. In graphical 
form the relative quantities of all 
fragments formed by a substance con- 
stitute its mass spectrum which is an 
unmistakable positive means of identi- 
fication. 

Since spectra of all pure substances 
are different, a complex analysis can 
be performed in minimum time by 
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Louisville Cooler does 
satisfactory job at low 
cost for nationally known 
chemical manufacturer... 


KNOW THE 
RESULTS 


before you buy! - +. cooling lumpy calcined material from 1800° Fahr. to 150° Fahr. 
for further processing. Gentle mechanical handling required to 
minimize decrepitation. 
Each Louisville cooler is “‘job-fitted” to your special problem—to 
make your cooling operations oeffective—to assure dependability 
of performance that will make the cooler operation pay. 


Se ee aed Call in a Louisville engineer for a complete cooling survey. Based 
on his experience he will recommend one of the three standard 
3 types of Louisville Louisville types, a modification, or an entirely new design. The 


performance will be pre-determined. You'll know the results before 
Coolers you buy ... and the results must be better! Write for complete 


e Surface Cooler information today. 
Water Tube Cool 
; ushers Pee Levisville Drying Machinery Unit 


Over 50 years of creative drying engineering 


GENERAL AMERICAN TRANSPORTATION 


Dryer Sales one PRP ORAT 2%... Fourth St 
Other General American Equipment: Louisville 2, Kentucky a 


Turbo-Mixers, Evaporators, Thickeners, General Offices: 135 South La Salle Street, Chicago 90, Hlinole 
Dryers, Dewaterers, Towers, Offices in all principal cities 


Tanks, Bins, Filters, Kilns, Pressure Vessels —— Kineuen, “=< ne 
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NEW INSTRUMENTS & CONTROLS 


algebraically subtracting constituent 
spectra from the spectrum of an un- 
identified mixture. In controlling 
chemical processes adequate indica- 
tion is often provided by continuously 
monitoring one representative frag- 
ment or mass. 

Of particular interest in the con- 
struction of the 21-610 portable spec- 
trometer is the unitized arrangement 
of the electronic, vacuum and struc- 
tural parts. Pull-out electronic chassis 
permits easy repair and maintenance 
without interrupting service. If neces- 
sary the entire unit can be quickly 
removed and replaced. Controls are 
simplified and centralized on one 
panel. 

All parts on vacuum rack can be 
quickly disassembled. The Diatron 
(miniaturized mass spectrometer ele- 
ment) or its filament can be quickly 
replaced. Vacuum rack can be re- 
moved for operation outside of the 
cabinet if desired. 

Cost of the basic instrument will be 
about one-quarter that of the analyti- 
cal mass spectrometers in use today; 
with accessories it should run under 
$10,000. Consolidated Engineering 
Corp., 300 North Sierra Madre Villa, 
Pasadena, 8, Calif. 


Mereury Vaper Meter 
Is Highly Sensitive 

High sensitivity, light weight and 
simplified operation are featured in 
a new meter for measuring mercury 
vapor concentrations in the atmos- 
phere. 

Operation of the instrument is 
based on the ability of mercury vapor 
to absorb light of 2,536 A in pro- 
portion to its concentration in the 
air. Light of this wave length is pro- 
jected across an open space‘in the 
instrument to a photocell. Presence 
of mercury vapor in air passing 
through the space will alter the 
amount of light reaching the photo- 
cell. Change in light intensity is 
amplified and indicated by a meter. 

Sensitivity of the standard model 
is 0.005 to 0.1 mg. per cubic meter. 
A less expensive model covers a range 
from 0.05 to 10 mg. per cubic meter. 
Another model features an adjustable 
alarm which may be set at any de- 
sired concentration to warn nearby 
personnel when a danger exists.— 
Harold Kruger Instruments, P. O. Box 
164, San Gabriel, Calif. 
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Miniature Indicators 
Have Vertical Scales 


Minimum panel mounting space is 
required for the Mindicator line of 
miniature vertical scale indicating in- 
struments. These instruments are 
used as receivers and as direct reading 
gages and thermometers. 

Mindicators designed as receivers 
for instrument panel boards operate 
on transmitted pressure of 3 to 15 
psig. Measuring elements are indi- 
vidually calibrated metallic bellows. 

Direct reading Mindicator ther- 
mometers are available in any re- 
quired scale range from —200 to 
1,000 deg. F. Direct reading pressure 
gages can be furnished in many dif- 
ferent scale arrangements from 0-10 
psig. to 0-1,000 psig. 

Panel openings for single units are 
only 5% x 14 in. Additional. width 
for each unit added to a multiple 
housing is 1¢ in.—The Dickson Co., 
7420 Woodlawn Ave., Chicago 19, 
Til. 


Pressure Transducer 
Measures Rapid Surges 


Extremely rapid transient pressure 
surges and high-frequency pressure 
pulsations can be easily and accurately 
measured with a new Type 4-301 pres- 
sure transducer. The device may also 
be used for measuring static or slowly 
varying pressures in both gaseous and 
liquid systems over an extremely wide 
temperature range. The transducer’s 
output may be recorded on an oscil- 
lograph where extremely rapid pressure 
changes must be analyzed in relation 
to time. It may be used also to indi- 
cate pressure changes on meters or 
oscilloscopes which can be monitored 
visually or photographed. 

In operation, a pressurized liquid 
or gas enters the fluted pressure sensi- 
tive cylinder about which are wound 
the active arms of a four-arm bridge 
circuit. Even minute pressure varia- 
tions will change the dimensions of 
the cylinder which in turn changes the 


resistance of the wire wound around 
the cylinder. The resulting bridge 
unbalanced voltage is proportional to 
any pressure change and can be fed 
to either meters, oscilloscopes, or re- 
cording devices. 

The unit, complete with cable and 
plug, weighs only 9 oz., and measures 
14 in. in diameter. Initial instruments 
were designed for 10 psig. operation, 
but later models will be available with 
full-scale ranges to 5,000 psig. Ma- 
terials of construction will be suited to 
process requirements. — Consolidated 
Engineering Corp., 300 North Sierra 
Madre Villa, Pasadena 8, Calif. 
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Submerged Plammet 
Centrols Liquid Density 


Density of flowing liquids can be 
continuously indicated, recorded or 
controlled by the Densitrol instru- 
ment. Different models of the instru- 
ment provide either direct sight read- 
ing, continuous indication or record- 
ing, or continuous control, Units have 
been proven out on operations, such 
as makeup of mercerizing caustics and 
brine solutions, mixing of rayon spin 
bath acids, recovery of acetone, blend- 
ing or concentrating sugar syrups, 
measurement of concentrated and di- 
lute acids, and analysis of two com- 
ponent solutions or mixtures. 

A totally submerged plummet fas- 
tened, by chain of known weight, to 
a fixed reference point serves as a 
density-sensitive element. For each 
density within the range of this plum- 
met chain assembly, the plummet as- 
sumes a definite equilibrium position. 
Any changes in plummet position are 
translated through plummet core and 
electrical measuring device into indi- 
cation, record or control of liquid 
density. 

Plummet action is entirely without 
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TYPE “H” e 


Horizontal or Vertical Drive— 
Each drive type comes in 15 
sizes, with ratio ranges of 5.6:1 
to 100:1 and from .06 to 206 
horsepower. 





MOTORIZED « 


Horizontal or Vertical Drive— 
Each drive type comes in 11 
sizes, has ratio range of 5.6:1 
to 100:1, with % to 30 horse- 
power, driven speeds of 310 
rpm. to 17.4 r.p.m. Vertical 
drive slow speed shaft extends 
either upward or downward. 


ESTABLISHED 
1888 


WORM GEARS 


AND 


WORM GEAR 
REDUCERS 


WORM GEARS 


Generated on tangen- 

tial feed hobbing ma- 

chines by tapered and 4 
ground hobs. Made 

from 1” to 100” in 

diameter and from 24 

DP to 1 DP. 





are available to users 
of Gears and Gear Reducers—con- 


taining valuable engineering data, 
specifications, weights and prices. 


Send for 
Catalogs 45-B 
and 45-C for 
Complete 
Information 
on Worm Gear 
Reducers 


TYPE “S” e 


Horizontal or Vertical Drive— 
Each type available in 8 sizes, 
ratio range of 5.66:1 to 100:1 
and from .04 to 15.6 horsepower. 





DOUBLE « 


Horizontal or Vertical Drive— 
Each drive type available in 13 
sizes, ratio range of 130:1 to 
10000 and from .004 to 59.7 
horsepower. Vertical drive slow 
speed shaft extends either up- 
ward or downward. 


D. O. JAMES Worm Gears and Worm Gear 
Reducers are designed and manufactured to have 


maximum inbuilt strength and to assure dependable 


on-the-job performance. The many and repeated 


installations of these reducers testify to their 


operating superiority and adaptability. 


{ Dhheay 


Dp}. U), SLADE GEAR. 
AMANUFACTURING COMPANY 
1140 WEST MONROE STREET | nile Velev adi. felb: 
SINCE 1888—MAKERS OF ALL TYPES OF GEARS AND GEAR SPEED REDUCERS 
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FROM BATCH TO CONTINUOUS... 
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Save Labor 

Speed Production 
Minimum Floor Space 
Less Horsepower 


Maintenance Free 
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TO BAGGING 
OR 


FURTHER 
PROCESSING 








Costly batch loading into conventional mixers posed 
expensive plant expansion program when manufacturer 
had to triple production. The FITZWAY solution provided 
increase of 30%... less floor space... saved 1/3 labor... 
cut rejects from 13% to 1%... improved quality thru in- 


timate dispersion. 


® Prevent marbling, blistering 
spottiness 

@ Maintain formula ratio 

®@ Intimate blending, coating 

® Disperse liquids in powders 

® Obtain free flowing product 
from ‘‘warehouse-set” 


Waite Us For DeTtans 


@ Small amounts toxic agents 
in carriers 


© Provide more uniform drying 
and finished tolerance 


@ Easy to clean 
®@ Stainless 

®@ Non-Corrosive 
© Dustless 


THE W. J. FITZPATRICK CO. 


vO0u WEST WASTINGCTON BOULEVARD 
CBICAGO 7, Ib. 


NEW YORK © BOSTON © PHILADELPHIA ¢ SPRINGFIELD ¢ SAN FRANCISCO © TORONTO 
MONTREAL « COPENHAGEN ¢ MILAN ¢ CAPETOWN 





Eourpment News, cont. . . 


friction and is not affected by vibra- 
tion. Calibrations can be furnished 
over a wide range of any selected den- 
sity. Accuracy for all ranges is plus or 
minus 3 percent of range or 0.0002 
density, whichever is greatest. Sensi- 
tivity for all ranges is plus or minus 
0.5 percent of range. 

Constructions are offered for operat- 
ing temperatures up to 350 deg. C. 
and pressures to 600 psi.—Precision 
Thermometer €& Instrument Co., 
Dept. 7, 1434 Brandywine St., Phila- 
delphia 30, Pa. 


Pneumatic Instrument 
Measures Pressures 


A new combination pressure gage 
and pneumatic transmitter covers a 
range from vacuum to 10,000 psig. 
Output pressure of the transmitter 
varies from 3 to 15 Ib. (or 5 to 25 
Ib. as specified) regardless of the 
range of pressure being measured. 
Readings can be transmitted up to 
1,000 ft. from point of measurement. 

Either full-size recording receivers 
or miniature indicating instruments 
can be used with the unit. The trans- 
mitting instrument is extremely com- 
pact, taking no more panel space than 
the gage itself. Gages are available in 
either 6 or 84-in. size-—Penn Indus- 
trial Instrument Corp., 4110 Haver- 
ford Ave., Philadelphia 4, Pa. 


Infrared Energy Meter 
Responds Rapidly 

Radiant energy intensities up to. 
10 w. per sq. in. can be measured with 
the Type DW-69 infrared meter. Re- 
sponding in a few seconds, this instru- 
ment measures the intensity of high 
range radiant energy sources. It is also 
used for studies of infrared radiation 
effects concerning absorption and 
transmission quantities of materials. 

Typical applications include the de- 
termination of drying-lamp field dis- 
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tribution and experimental studies on 
paint-baking ovens. 

Radiation is measured by a sensitive 
thermocouple. Accuracy is plus or 
minus 5 percent of full scale value 
over a response range of 300 to 3,500 
millimicrons.—General Electric Co., 
Meter & Instrument Dept., Schenec- 
tady 5, N. Y. 


Automatic Switch 
Protects Vacuum Systems 


The safety of equipment depending 
on a suction delivered lubricant, fuel, 
water, or similar liquid can now be 
protected by an automatic vacuum 
switch. When suction falls below a 
predetermined negative pressure, the 
switch automatically cuts off motor or 
gas engine driving the equipment. 

The switch can also serve as a warn- 
ing control where operating conditions 


depend on a vacuum such as found in | 


the vacuum firing of ceramics. 

Operating on a spring-loaded rubber 
diaphragm principle, the Vac-On vac- 
uum switch has silver contact points 
for heavy duty service. The model for 
motor use will operate on electric mo- 
tors up to 2 hp. a.c. or 4 hp. d.c. The 
gas engine model is designed to short 
out the spark plug in event of liquid 
supply failure-—Jaycon Associates, 404 
North Washington Ave., Minneapolis, 
Minn. 


Wet film thickness gage gives precise | 


direct reading. Unit is approximate 
size of pocket watch.—Gardner 
Laboratory, Inc., Bethesda 14, Md. 


Low-temperature impact tester meets 
the recommended commercial stand- 
ard for general purpose vinyl plas- 
tic film TS-5165.—United States 
Testing Co., Inc., 1415 Park Ave., 
Hoboken, N. J. 


Automatic electronic pyrometer con- 
troller is suitable for two-position 

* control action on batch processes. 
Twelve standard scale ranges are 
available for temperatures from 0 
to 3,000 deg. F.—Thermo Electric 
Co., Inc., Fairlawn, N. J. 


Pyrometer controllers feature an elec- 
tronic control system based on the 
frequency modulation principle, a 
newly developed  millivoltmeter 
mechanism and unit plug-in con- 
struction. Selection of temperature 
ranges varies from 0-400 deg. F. 
to 0-3,000 deg. F.—The Bristol Co., 
Waterbury 20, Conn. 
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has 


cS 


coil-itis 


got you 
constantly , 
doctoring’ 
your 


tanks? 


Like the human appendix, pipe coils often give con- 
stant trouble until they are removed and replaced with 
Platecoils. Immediately, you will notice the difference 
as Platecoils put new life and profits into your heat 
transfer processes. They heat or cool 50% faster. They 
take 50% less space in the tank leaving room for 
greater payload. Platecoils overcome the limitations 
and operating difficulties of old fashioned and outmoded 
pipe coils to save hours of downtime. 
It costs less to cure coil-itis with Platecoils than to suffer 
its evils. 
Write for Bulletin P61 today! 


PLATECOILS SAVE 50%, IN HEAT TRANSFER COSTS 


At Motor Wheel Corporation cleaning 
PLATECOILS REQUIRE time has been cut from 10 hours per 
90% LESS CLEANING pipe coil every 60 days to oniy one 
hour per Platecoil. Ask about other 
case histories, 


DLATECOIL 


REPLACES PIPE COILS 


af 

* 
Coil-itis — Diagnosed 
as tank heating and 
cooling problems. 
Platecoils — the pre- 
scription for solving 
pipe coil problems. 


PLATECOIL DIVISION, KOLD-HOLD MANUFACTURING CO., LANSING 4, MICHIGAN 
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NEW 


TORCH-LIKE flame from welding rod in mid-air . . . 


Transite 


Solid Concrete 


CUTS THROUGH 


Welding Rod Pierces Stone 


New red produces are without béing struck upon 
metal or connected to ground. Non-conductive stone, con- 
crete and refractories are readily cut or pierced. 


An electric arc resembling a super 
torch flame 5 to 8 in. long can now be 
produced in mid air. Heat generation 
over 8,000 deg. F. is obtained. 

No ground connection to the base 
material is needed. This opens up 
many possibilities for cutting and 
piercing non-conductive materials. 

With the Dyn Arc process it is 
pussible to prepare holes in concrete 
for installation of machinery in a mat- 
ter of seconds. Pipes buried in solid 
masonry can be exposed with ease. 
Wall sections can be removed as read- 
ily as a conventional arc welder cuts 
metal. This eliminates laborious drill- 
ing, chipping or breaking of stone, 
concrete or refractory materials. 

Secret of the Dyne Arc process lies 
in the Dyna Trode self-energizing arc 
rod. Two metallic welding rods en- 
cased within a special heavy coating 
comprise the Dyna Trode. Arcing 
takes place between the outer tips of 
the two rods. 

Rod coating is formulated to give 
the thermo chemical inter-reaction 
with the arc stream needed to give 
effective operation. While the cur- 
rent is arcing the coating is consumed 
more slowly than the core. This forms 
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a crucible or a tube of coating which 
concentrates the arc energy into a fine 
tip. Thermal ionization of the coating 
by the arc stream, together with the 
energy concentration produces the 
conditions necessary for piercing and 
melting refractory or other non-con- 
ductive material. 

Dyna Trode arc rod is held in a 
special Dyna Trode holder. It is said 
this holder can be used with conven- 
tional welding electrodes as well. 

Arc rod and holder are the only 
special pieces of equipment required. 
Any conventional dic. welding ma- 
chine of 200 amps or more capacity is 
satisfactory. To start the arc the op- 
erator merely switches on the current. 
Arcing is continuous independent of 
external electric conductivity normally 
associated with electric arc welding. 
This independence of action makes 
an operation such as wire cutting an 
easy continuous one. 

Penetration through refractory ma- 
terial varies from one to three inches 
per minute according to the nature 
of the material being pierced. Indi- 
vidual Dyna Trode rods have a life of 
approximately 55 sec. This means that 
this time interval is required to con- 


ELECTRICAL &€ MECHANICAL EQUIPMENT 


Tile Pipe 


Fire Brick 


many types of non-conductive materials. 


sume the entire rod.—Chemotec Div., 
Eutectic Welding Alloys Corp., 40-40- 
172 St., Flushing, N. Y. 


Speed of Heavy-Duty Drive 
Can Be Varied 


A new line of double-reduction, vari- 
able-speed electric drives answers a 
growing demand for rugged, self-con- 
tained heavy-duty units providing in- 
finite variable speeds in low ranges. 
These 20- and 25-hp. units are avail- 
able with speed variations of 2 to 1, 
3 to 1, and 4 to 1. The 20 hp. Type 
364 KFEB is available with maximum 
speeds ranging from 176 to 42 rpm. 
In the 25-hp Type 365 KFEB drive 
maximum speeds range from 176 to 
64 rpm. 

Efficient power transmission and 
constant selected speed are assured by 
positively adjusted variable-pitch pul- 
leys. Drip-proof and _splash-proof 
models feature direct-through ventila- 
tion. A dual cooling system on the 
totally enclosed fan-cooled model gives 
both internal and external cooling.— 
Sterling Electric Motors, Inc., 5401 
Anaheim-Telegraph Rd., Los Angeles 
22, Calif. 


Overload Relay 
Has Dual Features 

Type C Silic-O-Netic overload re- 
lay combines extremely high-speed op- 
erations with time delay for starting 
inrush. The unit can be furnished 
with time delay curves to match the 


June 1953—Cuemicat ENGINEERING 








WATER WELL PRODUCTION | 






TRIPLED BY DOWELL SERVICE 


Chemical treatment removed retarding scale 


A well drilled to a total depth of 205 feet into 
Niagara limestone had declined to 70 gallons of 
water per minute—a rate far below its capacity to 
produce. Needless to say, management was quite 
concerned about the increasing costs of its water. 


Dowell Service was called in to survey the job. First 
tests showed the pump to be clogged badly with 
iron deposits. Other tests showed the entire well 
system to be fouled with the same material. 


After a Dowell acidizing treatment, the well pro- 
duced 230 gallons of water per minute—its original 
capacity! Management was so pleased with these 
results that a program of periodic maintenance 





Process Equipment « Evaporators e Filter Beds 


CuemicaL Encineerinc—June 1953 


from equipment... reduced cost of water 


DOWELL SERVICE 


Over 100 Offices to Serve You with Chemical Cleaning for: 


Boilers e Condensers e« Heat Exchangers « Cooling Systems 
Pipe Lines « Piping Systems ¢ Gas Washers « Process Towers 
Tanks 


Chemical Services for Oil, Gas and Water Wells 
DOWELL INCORPORATED - TULSA 1, OKLAHOMA 





Ys, 

treatments was instituted for all its water and waste 
disposal wells and auxiliary equiprkent. 

How about your equipment? Is it.delivering full 
capacity for you? If there’s any question, call in 
Dowell for a free estimate. Dowell.4s quipped fo 
provide chemical cleaning servic8%-with special: 
truck-mounted tanks, mixers, pumps to prepare and 
deliver necessary solvents . . . and ‘experienced 
Dowell engineers to do the job for you. 

For complete information on how Dowell Service 
can help solve your production and maintenance 


problems, call your nearest Dowell office or write to 
Dowell, Dept. F-33, Tulsa 1, Oklahoma. 

































NATIONAL =“ 


FOAM SYSTEM INCORPORATED 
WEST CHESTER, PENNA 


Headquarters for Foam Fire Protection 
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characteristics of the protécted equip- 
ment at overloads in excess of eight 
times the rating. Response is instan- 
taneous for protection of hermetically 
sealed motors, electronic circuits and 
control systems. 

A hermetically sealed brass tube ex- 
tends through and beyond the sole- 
noid coil. This tube holds a small 
movable iron core surrounded by sili- 
cone fluid. On starting inrush or small 
overloads, the magnetic force is not 
sufficient to attract the armature. It 
does, however, draw the iron core into 
the field at a rate controlled by the 
silicone viscosity. When the core 
reaches the pole piece, the relay re- 
sponds providing the necessary time 
delay. On large overloads the core is 
not a factor in relay operation which 
is’ instantancous.—Heinemann_ Elec- 
tric Co., 357 Plum St., Trenton 2, 


LN]. 


New Line 


| Of Chain Drives 


Distributors’ shelves are now 


| stocked with a new line of Taper- 
Lock sprockets and roller chains. 


These items mark the entry of a 75- 


| year-old power transmission firm into 
| the field of roller chain drives. Big 
| advantage claimed is that the Taper- 
| Lock principle brings a new off-the- 


shelf availability to roller chain drives. 
Taper-Lock sprockets can be fitted 
simply to any shaft size merely by 


| using the correct size of Taper-Lock 
| bushing. Costly and time consuming 
| teboring of sprockets to fit shafts is 


climinated. 

Distributor stocks cover a complete 
range of B-type steel sprockets, 40 to 
100 pitch. Chain will be packaged 
in 10 ft. lengths and can be furnished 
in 50 and 100 ft. reels —Dodge Mfg. 
Corp., Mishawaka, Ind. 
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New Line of 
Chemical Plant Motors 

Production has been started on a 
new line of chemical plant motors in 
ratings from one to 40 hp., in NEMA 
frames up to 405. The new motors 
will be available in totally enclosed 
and Underwriters’ Approved explo- 
sion-proof construction. 

Special class A chemical insulation 
treatments permit use of the new mo- | 
tors in applications involving acids, | 
alkalis, dying and bleaching, canning | 
and packing, and peroxide. Attention | 
is also given to protection of metal 
parts from corrosion. 

A wide variety of construction mod- 


ifications is available including a ® » * 
choice of construction materials.— Chemical Processing Equipment 
Robbins & Myers, Inc., Springfield } : 
99, Ohio. ‘‘In making a high purity product such as ours, we 
sess ) can’t take chances on picking up contamination 
from partly corroded equipment. Tests showed that 
tantalum is safe. Experience proved that tantalum 


is economical.” 


TANTALUM, 
The Acid-Proof Metal 
Manifold type heat 


1. Acid-Proof means inert, exchanger used in 

not merely “resistant.” distilling ¢. p. HC1. 

‘ One. of these units 

2. Full speed in ; PCR ET 
heat transfer. since 1938. 


Electronic Drive 
Simplified for Lower Cost 3. sen en k 
thermal snock. 


Simplification and lower cost char- 
acterize a recent addition to the line 


of Thy-mo-trol packaged electronic | ae eeieaeinn eositineiiamn 
adjustable-speed drives. Although not dev anne citi cctithens, Gaeeinodean ennai 
including some of the refinements of not with HF, alkalis or substances containing free $O3. 
the precision-type models this smaller 
(3 to 3 hp.) model gives smooth step- 


less speed control, pre-set speed con- eh 
trol and holds speed independent of | Acid-Proof 
ordinary load changes. 
iat 


Offered in the new model are stand- 


ard speed ranges of 5 to | and 20 to 1. | MASS CYA lel Me (er TA) 
Either reversing or non-reversing 
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How Much Does 


= pro-coating Cost You?: 


Do you heave to use costly fibrous material to 
get a pre-coat surface that will hold diatoma- 
ceous earth or other filter aids you may be 
using? The high cost of asbestos fibers used day 
after day, to build up a base for pre-soating, for 
exceeds the cost of filter cloths. 


SPARKLER 


HORIZONTAL PLATE 


FILTERS 


have a lower pre-coat cost 
than any other type of filter. 
You may be surprised to find 
how much time and filter aid 
ou can save in pre-coating 
orizontal filter plates. 

Only a very thin pre-coat is 
required, and you can get 
brilliant clarity in filtration 
right from the start. No prim- 
ing material is mecessary to 
hold any kind of filter aid on 
Sparkler horizontal plates. 

This pre-coat economy to- 
gether with the time saving, 
quick change plate assembly 
feature make Sparkler Filters 
surprisingly low in operating 
cost. 

Write Mr. Eric Anderson 
for engineering service 
on your filtering 
problems. 


Minsk St bite thes 2 SF 
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SPARKLER MANUFACTURING CO. 
Mundelein, Illinois 
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forms can be furnished. Dynamic 
braking and standard overload and 
undervoltage protection are included. 
Operation is on either 220 or 440 v., 
50 or 60 cycle.—General Electric Co., 
Schenectady 5, N. Y. 


All Purpose Shaft Seal 
Gives Long Service Life 


Long service life is claimed for a 
new all-purpose rotary shaft mechani- 
cal seal, Special bevelled cones of 
Teflon (DuPont trademark for tetra- 
fluoroethylene resin) are utilized as 
the flexible member. This adapts the 
seal for services involving water, oil, 
corrosives or acids; temperatures from 
—100 to 450 deg. F.; vacuums and 
pressures to 200 psi. and high shaft 
speeds. 

Seal is available for shaft diameters 
of 4, #, 4, & and 7 in. Metal com- 
ponents of the seal can be specified 
to meet service requirements.—The 
Crane Packing Co., Dept. C-12, 1800 
West Cuyler Ave., Chicago 13, III. 


Mechanical Shaft Seal 
Built For Heavy Duty 


Ability to withstand high pressures 
up to 1,000 psi. has been designed 
into a new heavy duty mechanical 
shaft seal. Furnished as a packaged 
unit the type 8-B shaft seal is pre- 
assembled on a sleeve for ready instal- 
lation. Extremely compact design 
adapts it for use in conventional 
pump stuffing boxes. On split case 
pumps it is not necessary to lift the 
upper half of the casing to install or 
remove the seal. 

A rotating sealing washer and a 
floating stationary seat are incorpo- 
tated in the unit. Balance is accom- 
plished by lowering the washer face 
to a point where stuffing box pressure 
is not exerted against the sealing 
area. 

Rotating assembly consists of a re- 
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tamer positively driven by the sleeve, 
with the washer driven from dents 
in the retainer. Assembly is held in 
contact with the lapped face of the 
seat by means of multiple springs 
spaced around the sleeve at the back 
of the retainer. 


Sealing between sleeve and shaft | 


and also between washer and sleeve is 
provided by O-rings. This affords 
sufficient flexibility in the rotating as- 
sembly to compensate for axial and 
radial shaft movement and for nor- 


mal wear of sealing faces. Another | 


O-ring is used between the stationary 
seat and end plate as a cushion to 
prevent stresses on the highly lapped 
face.—The Crane Packing Co., Dept. 
C-12, 1800 West Cuyler Ave., Chi- 
cago 13, Il. 


Variable Speed Drive 
Has New Flat Assembly 


Addition of a new horizontal frame 


size makes Varidrive motors now | 
available in horizontal assembly up | 
to the 30 hp. size. This makes pos- | 
sible a more compact installation for | 
applications demanding a horizontal | 


set-up. 
Features included in the 64 VE 
drive are identical with those found 


in upright models. These are all-in- | 


one construction, microspeed control 
and indicator, splined sheaves, double 
cog belts with tension control for per- 
manent belt adjustment, dual belt 
construction, asbestos-protected motor 
and normalized castings—U. S. Elec- 
trical Motors Inc., Box 2058, Ter- 
minal Annex, Los Angeles 54, Calif. 


Storage Baitery Capacity 
Boosted Twenty Percent 


Use of new materials together with 
structural changes gives the new line 


of T-H Exide iron clad batteries 20 | 
percent more capacity. In modern prac- 
tice this increased capacity is needed in | 


many materials handling and haulage 
jobs to work through a full shift. 


One important change which was | 
made is the use of polyethylene non- | 
oxidizing slotted plastic tubes to hold | 


CuemicaL Encingertnc—June 1953 


FERTL-SOIL Reports: 











“WE SAVED $5200 LAST YEAR 
BY ELIMINATING TRAMP IRON" 


Eriez Magnetic Pulley Removes Up fo 25 Ibs. 
of Tramp Iron from Each Ton of Feriilizer 





“An Eriez Magnetic Pulley, 
installed on a conveyor belt 
ahead of our milling and 
grinding equipment last 
year saved our company 
over $5200,” reports James 
Smith, of the Fertl-Soil 
Company, Rahway, N. J. 
“By removing 25 pounds of 
nails, small bolts, nuts and 
other tramp iron (see in- 
sert) from each ton of fer- 
tilizer being processed, the 
Pulley saved over $1000 in 
preventing machinery dam- 
age, and saved $4200 in 
downtime ! Customer good- 
will has also been greatly 
strengthened because we 
know that our fertilizer is 
delivered free of all tramp 
iron. Our company used 
mechanical separating de- 
vices in the past, but the 
Eriez Pulley has proved to 
be the most positive and 
satisfactory means of elimi- 
nating ferrous contamina- 
tion from our products.” 


Eriez Magnetic Pulley attracts, holds and automatically removes tramp 
iron from belt-conveyed material. Non-magnetic material falls free by 
gravity at its natural tangent point. Iron and steel, however, are held firm 
until carried out of the pulley’s magnetic field beyond a divider where 
they fall off the belt into a container. 


Only the ERIEZ Line of Patented Pulleys has ALL These Features: 


1. New Indiana Hyflux Alnico V gives Eriez 4, End caps and internal supporting structure 
pulleys more pulling power than ever before. are non-magnetic . , . ferrous particles can’t 
2. Stressed skin construction assures greater collect to cause bearing wear. 
durability in service. . 68 standard sizes with capacities from 250 to 
3. No heavy internal spokes, cast iron, etc., to 18,600 cu. ft. per hour are available for 
increase weight and bleed away strength. quick delivery. 


Write for FREE 16-page Catal 
15 which describes 23 different 
Magnetic Separators for the 
chemical industry. 


MANUFACTURING COMPANY 
14 Magnet Drive « Erie, Pennsylvania 


“Buy Permanent Protection ... by ERIEZ” 





Water cools itself with a 
C-R Chill-Vactor 


A Chill-Vactor is a three-stage 
steam-jet vacuum unit which 
serves to flash-cool water and 
certain other liquids through 
temperatures down to 32°F, No 
chemical refrigerant is used. 
There are no moving parts. 
Water literally “cools itself” by 
partial evaporation at high 
vacuum. Vacuum refrigeration is 
usually less expensive than 
mechanical refrigeration in first 
cost as well as operating cost. 


Chill-Vactors are producing 
chilled water in industrial plants 
throughout the world. They are 
cooling chemical solutions, fruit 
juices, milk, whiskey mash, etc. 
Bread and other baked goods 
have been vacuum cooled suc- 
cessfully for years. Other prod- 
ucts, such as lettuce, spinach, 
celery and other leafy vegetables, 
are being cooled to temperatures 
around 33°F in quantities up to 
200 cars a day. 


CROLE 


Main Office: 


The Chill-Vactor is only one 
type of steam-jet Evactor manu- 
factured by Croll-Reynolds. Let 
our technical staff help you with 
any or all of your vacuum 
problems. 


INFORMATION NEEDED 
FOR QUOTATIONS 


1. Quantity of water to be 
chilled. 


2. Temperature range. 

3. Will all or any part of the 
chilled water be recirculated. 
4. Minimum pressures of 
steam at point where equip- 
ment will be installed. 

5. Maximum temperature of 
water available for Chill- 
Vactor condenser. 

6. Your preference, if any, 
between barometric and sur- 
face type condenser. 











CROLL-REYNOLDS CO., INC. 


751 Central Avenue 


Westfield, N. J. 


New York Office: 17 John Street, New York 38, N. Y. 


CHILL-VACTORS 


STEAM JET EVACTORS 


CONDENSING EQUIPMENT 
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the active material in the positive 
plate. A polyethylene acid proof tube 
sealer on the bottom of the positive 
plate seals in the active material and 
maintains high battery capacity for 
a longer working life. Grids contain 
corrosion resistant Silvium which also 
contributes toward longer battery life. 
Positive plates are larger and balanced 
by extra heavy negative plates.—The 
Electric Storage Battery Co., 19th St. 
and Allegheny Ave., Philadelphia, Pa. 


Riveted roller chain incorporates sin- 
gle pin couplers spaced so any 
length can be made up without 
cutting rivets or damaging parts. 
Chains are boxed in 10-ft. sec- 
tions.—Baldwin-Duckworth, Div. of 
Chain Belt Co., Springfield 2, 
Mass. 


Overload release clutch gives instan- 
taneous trigger action. Clutch in- 
stalls easily on sprocket chain belt 
and gear drives.—Overload Release 
Clutch Co., Inc., Dept. E, 1162 
Stuyvesant Ave., Irvington, N. ]. 


New contact water brake is designed 
to absorb power loads as high as 
1,000 hp. Standard units weigh 
from 35 to 65 Ib., with over-all di- 
mensions being within 14x10 in. 
Unit is said to be ideal for running 
power tests.—Industrial Engineer- 
ing Co., Island Rd. & Suffolk St., 
Philadelphia 42, Pa. , 


Storage cabinet for maintenance de- 
partment has 128 drawers. Cabinets 
are all-steel welded construction 
with plastic drawers for easy identi- 
fication of contents.—Akro-Mils, 
Inc., P. O. Box 989, Akron 9, Ohio. 


New motor-operated field rheostat is 
used to adjust d.c. motor speed on 
units up to 200 hp. and generator 
voltage up to 300 kw. Units are 
designed for ease of installation and 
maintenance.—W estinghouse Elec- 
tric Corp., Box 2099, Pittsburgh 30, 
Pa, 


Chain breaking tool can be used to 
disconnect any roller chain from 
3 to 3-in. pitch. Tool jaws are pear- 
litic heat-treated malleable iron. 
Pressing tip is case-hardened tool 
steel. Tool length is 54 in.—Boston 
Gear Works, 14 Hayward St., 
Quincy 71, Mass. 
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Wood is next reduced to chips like these. 
Whirling knives devour a 5-foot log in 10 
seconds. The mill consumes 700 cords 
of pine daily. 


Atrip through the barking drums is the first step for this southern pine, onits way to becoming pulp at Hudson's Digesters 5-story high cook the chips 


iant Florida Multiwall Sack mill. Logs are tumbled until stripped of all bark. under pressure in a scalding chemical 
9 ° solution. This reduces the wood to pulp. 


Here is why HUDSON can 
guarantee Multiwall Sacks 
against breaking on the packer 


REASON NUMBER 2 HUDSON MAKES ITS OWN PULP 


Afters the pulp is washed, beaten, and 
screened, it looks like this. Note long 


Wood pulp makes up 96 percent of the raw materials for your Multiwall Sacks. omy beh ay oe gg toughness to Hud- 
By growing its own wood, and manufacturing its own pulp, Hudson exerts iron- 

clad control of Multiwall Sack quality and delivery schedules. This is another rea- 

son why Hudson guarantees to replace without cost all Hudson Multiwall Sacks 

that fail on your packing or closing machines. 


SEND TODAY: How to store your sacks 


od w D 4 Ce) iy gs for maximum performance 


Profusely illustrated folder shows you 


} ; 7 @ the scientific way to store your sacks. 
: 77} Step by step procedures that improve 
rat 4 the performance of your sacks by 

i a | up-to-minute storage methods. 
‘ a || b No obligation. 


MAIL THIS COUPON NOW to 
the dae most fully Hudson Pulp & Paper Corp., Dept. '2° 505 Park 


CURRANTEED,. | Ave., New York 22, for literature and full information. 


WAME 





COMPANY 





STREET 





cry 





HUDSON PULP & PAPER CORP., Dept.. 
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Pilot plant equipment can coat 20 Ib. of soda ash with 10 percent sodium film. Prepara- 
tion takes place under inert nitrogen atmosphere. 


Sodium Wears a New Harness 


You can use a simple new method to coat inert 
carriers with sodium. This more reactive, easier-to-control 
form should widen the metal’s application potential. 


Large surface area, short reaction 
times and close temperature control 
are rewards promised by USI to users 
of a new form of sodium. Company 
researchers are prepared to tell you 
how to claim these rewards by spread- 
ing atomic layers of sodium over inert 
solids of high surface area. 

The product, which they call “high 
surface sodium” (HSS) enhances the 
value of metallic sodium for prepara- 
tion of finely divided metals (eg., re- 
duction of titanium tetrachloride), 
for purification of hydrocarbons and 
ethers and for the preparation of in- 
organic and organic sodium deriva- 
tives. HSS is said to provide: 

e Easy control of reaction rates and 
temperatures above and below the 
melting point of sodium. 

¢ Simple adaptation to continuous 
operations. 

@ Dry-way reactions of sodium, 

Greater safety by eliminating flam- 
mable solvents. 


270 


© High yields. 

e Preparation of products in finely 
divided and reactive states. 
@ Means of avoiding 

periods. 

USI believes that its method of 
preparation is simple and economical 
enough for buyers of sodium to make 
the product at the point of use. Mol- 
ten sodium is mixed with such inert 
solid materials as salt, sodium car- 
bonate, carbon, metal powders or 
ceramic materials. Usually, sodium 
spontaneously spreads over the sur- 
face of hot dry solids at temperatures 
between 100 and 200 deg. C. To ob- 
tain maximum efficiency and to pro- 
tect the reactivity of HSS it is neces- 
sary to carry out its preparation and 
subsequent use under an inert atmos- 
phere. Likewise it is desirable, when- 
ever possible, to prepare and use HSS 
in the same reaction vessel. 

These sodium-coated solids remain 
free flowing over a wide temperature 


induction 


range in mixtures containing as much 
as 30 percent sodium. The tremen- 
dous surface area is said to present 
sodium at its maximum energy level 
in an easily handled, easily controlled 
form. USI feels that this form may 
provide the key to solution of many 
industrial chemical problems. Those 
which the company’s research staff has 
worked on include: (1) removal of last 
traces of sulfur from gasoline, special 
white oils and other naphthas requir- 
ing extremely low sulfur levels; (2) 
preparation of colloidal metals for use 
as catalysts or as intermediates in prep- 
aration of certain metal derivatives; 
(3) preparation in situ of sodium de- 
rivatives such as sodium hydride or 
sodamide for use in subsequent re- 
actions; (4) catalytic applications where 
the extremely finely divided sodium 
should have definite advantages; (5) 
preparation of organosodium deriva- 
tives where highly reactive sodium is 
needed and it is desirable to avoid the 
use of solvents. 

The most attractive features of the 
HSS procedure for producing finely 
divided metals are the simple tech- 
nique involved and the low reaction 
temperature. Satisfactory reaction 
rates and yields are obtained at 125 to 
250 deg. C. 

Examples of metal compounds which 
have been reduced in HSS systems 
include nickel chloride, copper chlo- 


- tide, lead chloride, chloroplatinic acid, 


silicon tetrachloride, titanium tetra- 
chloride. It is recommended when- 
ever possible to use the reduction 
product itself as the sodium carrier in 
a continuous or semi-continuous proc- 
ess. Thus, part of the reaction mixture 
is recycled to prepare more HSS which, 
in-turn, is reacted with more of the 
metal salt. 

In refining operations, USI research- 
ers state that HSS may be used in 
fixed and moving solids systems to ef- 
fect thorough refining at operating 
temperatures above and below the 
melting point of sodium. They re- 
port that the reduction of sulfur in 
certain petroleum naphthas to less 
than 0.001 percent, and the improve- 
ment in the odor to a degree which 
exceeds primary odor standards can 
be achieved easily. 

USI, which sells metallic sodium in 
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quantities ranging from 1-lb, blocks 
to tank cars, offers detailed technical 
assistance in preparing HSS in spe- 
cific laboratory or plant applications. 

HSS, like the older sodium dis- 
persions, should provide a new avenue 
toward expanding the 300-million- 
pound-per-year market for sodium. 


IN BRIEF—A capsulated listing of this month’s newsworthy products 


It’s Good for... 


Widening the metal’s application potential 
Forming unsaturated polyesters and alkyds 
Emulsion paint vehicles of superior color 
Superior stabil y 

Its long dielectric life, short curing time 
Releasing controlled amounts of bromine 
Use in cement, concrete and mortars 
Finishes for floors, walls, structural steel, tanks........ 27 
Manufacture of white and colored rubber products 27% 


It's New... 

High Surface Sodium 
Unsaturated Glycol 
Acrylic Dispersion 
Methylating Agent 
Silicone Varnish 
Bromine Carrier 
Waterproofing Material 
Rubber-Base Coating 
Silicone Dioxide 


~Ia3-3-3 


And it should be a help to sodium 
producers in proving their thesis that 
sodium is no more difficult to work 
with than many other less-maligned 
industrial chemicals consumed in large 
quantities every day—U. S. Industrial 
Chemicals Co., 120 Broadway, New 
York 5, N. Y. 


Unsaturated Glycol 


Reactive chemical intermediate 
derived from acetylene. 


An unsaturated glycol, butene-l, 
4-diol, is now available in limited 
quantities from General Aniline & 
Film Corporation’s development pro- 
gram on high pressure acetylene de- 
rivatives. 

Butenediol is a reactive chemical 
intermediate which cyclizes to dihy- 
drofuran, hydroxylates to erythritol, 
and forms a variety of unsaturated 
polyesters and alkyds. It also reacts 
with dibasic acids to form plasticizers 
and takes part in many other reactions 
typical of compounds with the hy- 
droxyl groups and the carbon-carbon 
double bond.—Commercial Develop- 
ment Dept., General Aniline & Film 
Corp., 435 Hudson St., New York 
14,.N. Y. 


Aerylie Dispersion 


For emulsion paint vehicles of 
superior color and color reten- 
tion, scrub resistance after over- 
night dry. 


A new 100 percent acrylic disper- 
sion in water is said to give emulsion 
paint formulations many properties 
which formerly had to be built in 
with a variety of additives. The new 
Rhoplex AC-33 alone can usually be 
counted on to build up body, prevent 
putrefaction, mask odor, stabilize 
viscosity, impart adequate toughness, 
protect against freezing and thawing. 

Like its brother acrylic plastics, 
the compound boasts excellent color 
retention, permanence and chemical 
resistance. According to the manu- 
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Plastic Insulation 
Lubricant 

Hard Rubber 
Sulfated Ester 
Finish for Nylon 
Lubricants 
Asphalt Paint 
Dyestuffs 
Deuteroparaffin 


Lubricating dur 


Refrigerant, cold water, steam and other lines ‘ 
High resistance to breakdown 274 
Excellent rigidity, heat and chemical resistance.......... 274 
n 
Producing a soft han 
Low-temperature applications 
Forming permanent 
Retaining color value 78 
Target material for use in cyclotrons..........66655005 278 
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facturer, coatings made with the 
vehicle offer excellent scrub resistance 
after only an overnight dry. 

Supplied as a 46 percent solids 
dispersion in water, its specific gravity 
is 1.04, pH 9.0 to 9.5. The resin 
itself is fully polymerized; its films 
dry solely by evaporation of water.— 
Rohm ¢& Haas Co., 235 South 8th 
St., Philadelphia 5, Pa. 


Methyl Toluenesulfonate 


Good stability recommends it to 
dyestuff makers as a methylating 
agent. 


Methyl toluenesulfonate, a methy- 
lating agent in dyestuff manufacture, 
is available for the first time in com- 
mercial quantities. 

The product, a methyl ester of a 
high ortho-low para mixture of tolu- 
enesulfonic acid, is said to be more 
stable than methyl] paratoluenesulfon- 
ate for which it is a replacement. 

It also has been suggested as a 
catalyst in the preparation of alkyd 
resins and other organic esters, and 
in the manufacture of photographic 
chemicals and pharmaceutical inter- 
mediates——Monsanto Chemical Co., 
St. Louis 4, Mo. 


Silicone Varnish 


Slashes time required for var- 
nishing Class H insulation. 


A silicone dipping and impregnat- 
ing varnish for Class H insulation has 
been developed by Dow Corning. 
Claims for its superiority lie on the 
fact that it cures as rapidly as typical 
Class B varnishes and yet has over 
100 times their dielectric life at 200 
deg. C. 

Key to the short curing time is the 


fact that the compound, called Dow 
Corning 997 Varnish, shows even less 
tendency to bubble at 300 deg. F. 
than many of the better organic var- 
nishes. The elimination of graduated 
curing schedules reduces total proc- 
essing time to less than a quarter of 
the time formerly required for Class 
H equipment. 

The increased dielectric life of this 
new resin is indicated by the measure- 
ment of dielectric strength after aging 
at 250 deg. C. Dow Corning 997 
retained over 50 percent of its original 
dielectric strength after 4,500 hours, 
as compared to 2,000 hr. for Dow 
Corning 996 and only 60 hr. for con- 
ventional Class B_ varnishes.—Dow 
Corning Corp., Midland, Mich, 


Bromine Carrier 


Low cost and ability to release 
controlled amounts of bromine 
give it bright prospects in or- 
ganic syntheses. 


A new brominating and oxidizing 
agent is now being produced in com- 
mercial quantities. It is BROM 55 
(Dibromo Dimethyl Hydantoin), 
which because of its low cost, is ex- 
pected to replace other bromine car- 
riers and make its use practical in 
certain applications now using liquid 
bromine. 

BROM 55 is a crystaline powder, 
containing 55 percent bromine com- 
bined with an organic carrier. Tlie 
bromine can be released under strict 
control to achieve a desired reaction 
and minimize side reactions, thereby 
increasing yields in many organic syn- 
theses. 

Among other advantages, BROM 
55 is safe to handle and ship. Refrig- 


eration while in storage is unneces- 
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sary. It is shipped in ordinary fiber 
drums, with no costly containers or 
recovered carrier to be returned to the 
manufacturer.—McKesson <& Rob- 
bins, Chemical Dept., 155 East 44th 
St., New York 17, N. Y. 


Asphaltiec Waterproofin 
Material 5 ? 


After 24-hr. immersion in satu- 
rated sodium sulfate, treated con- 
crete, right, remains intact. 


Tests on a new asphaltic water- 
proofing material have shown _ its 
moisture-absorption rate to be only 
1.09. Of eight other waterproofing 
materials tested, the lowest rate of 
absorption by capillary action was 7.8 
percent. 

Moreover, the tests disclosed that 
this asphaltic product, called Hydro- 
pel, accomplished this degree of 
waterproofing without loss of strength 
or resistance to abrasion. 

In appearance the product is a 
brown, slightly viscous liquid. Chem- 
ically, it is an aqueous suspension of 
colloidal asphalt developed as an in- 
tegral waterproofing admix in cement 
concrete and mortars. It may be read- 
ily poured or transferred with open 
impeller-type centrifugal pumps. The 
material is miscible with water; con- 
sequently concrete mixing equipment 
may be washed out with water.— 
American Bitumuls & Asphalt Co., 
San Francisco, Calif. 


Rubber-Base Coating 


For floors, walls and equipment 
in chemical process industries 


plants. 


Durable lasting finishes for floors, 
walls, structural steel, tanks, ducts and 
process equipment are said to come 
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ot using a new chemical and corrosion 
resistant rubber base coating. The 
coating is formulated with a_heat- 
stable thermoplastic resin obtained by 
the copolymerization of styrene and 
butadiene. 

It is said to have excellent adhesion 
to all clean, dry surfaces and to give 
good results with minimum surface 
preparation. No primer is needed. 
Two coats provide excellent protec- 
tion against fumes, vapors and occa- 
sional spillage of acids and alkalies. 

It is not affected by fats, oils or 
greases. It has excellent di-electric 
properties and provides electrical in 
sulation over a wide frequency range. 
It is extremely heat resistant—up to 
250° F. continuous, and even higher 
for short periods of time. 

This coating is non-oxidizing and 
non-saponifiable. Ordinary paints in 
the presence of moisture and free al- 
kali are converted to soaps and soon 
destroyed. Where unusually high al- 
kali resistance is a requirement Plio- 
gard produces films of excellent dura- 
bility—Saran Protective Coatings 
Co., 2415 Burdette Ave., Ferndale 
20, Mich. 


Silicone Dioxide 


A white “carbon black” for rub- 
ber-industry compounders. 


A 99 percent pure silicon dioxide 
powder called Aerosil has just become 
commercially available in this coun- 
try. It is said that the powder is the 
nearest approach to a white “carbon 
black” for the manufacture of white 


‘and colored rubber products possess- 


ing the strength and toughness asso- 
ciated with carbon black-reinforced 
rubber. 

In manufacturing the product, 
called Aerosil, the silica particles are 
almost instantaneously formed in a 
high temperature gaseous environ- 
ment. The collection of Aerosil par- 
ticles from the gaseous phase results 
in a product of extremely low bulk 
density, a property which permits easy 
dispersion because of the high degree 
of particle separation. High purity, 
small particle size, enormous surface 
area, and easy dispersion contribute to 
Aerosil’s usefulness and versatility. 

Aerosil is reportedly effective as a 
thickening and gelling agent in all 
types of fluids. This property is of 
great interest in the lubrications, plas- 


tics, paint, varnish, printing ink, and 
cosmetic industries. In the paint, var- 
nish and printing ink industries Aero- 
sil also functions as an emulsion 
stabilizer, pigment stabilizing agent, 
and flatting agent. It can be used as 
an anti-caking agent to improve the 
free-flowing properties of various pow- 
dered materials. Water dispersions of 
the powder are easily prepared for use 
in emulsion paint, paper, latex, and 
other applications requiring aqueous 
systems. A number of applications in 
the insecticide, adhesive, floor wax, 
and electrical industries have been re- 
ported. 

Aerosil sis a product developed by 
the well-known German chemical 
company, Degussa (Deutsche-Gold- 
und Silber-Scheideanstalt Vormals 
Roessler), located in Frankfurt. God- 
frey L. Cabot, Inc., the world’s largest 
producer of carbon black, has ar- 
ranged with Degussa a research and 
patent licensing agreement as an out- 
growth of mutual research interests 
in the field of silica and other inor- 
ganic oxide pigments. At the outset, 
Cabot will import commercial quanti- 
ties of Aerosil for sale by Cabot in 
this country. It is expected that a 
sufficient market will be established 
for production facilities to be built 
in the United States——Godfrey L. 
Cabot, Inc., 77 Franklin St., Boston 
10, Mass. 


Plastic Insulation 


New finish combines color iden- 
tification and insulation for re- 
frigerant, cold water, steam and 
other lines. 


A tough new plastic coating is said 
to withstand temperatures to 160 deg. 
F. without cracking, shrinking or 
crazing. Called Insulcolor, it is meant 
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CELITE FILTRATION produces clear sparkling water 


eee even removes chlorine-resistant organisms 


in municipal water works—engineers find that 
a Celite Diatomite Filtration System permits 
lower capital investment plus high operating 
efficiency. Filtration is extremely thorough, the 
filter cake can withstand many times the pres- 
sure of an ordinary filter bed. No pH control is 
necessary with Celite. 


in swimming pools—operators find that Celite 
Filtration not only safeguards the purity of pool 
water, but it provides sparkling clear, inviting 
water—an important asset in attracting cus- 
tomers. With Celite Filtration, there is a con- 
tinuous recycling of water at fast flow rates, and 
the need for chemical treatment is reduced. 
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Celite* Filtration removes even the 
finest suspended solids such as 
amoebae and algae—many of which 
cannot be filtered by other means. 
Alltheseimpurities are entrapped by 
Celite’s almost infinite network of 
tiny porous particles... thus reduc- 
ing the need for chemical treatment. 
Celite offers many other advantages, 
too... it permits important space 
savings in the installation, high 
flow rates are maintained, and far 
less backwash water is required for 
cleaning the system. 

Carefully processed from the pur- 
est deposits of diatomaceous earth, 
Celite is available in nine standard 
grades. Each is designed to filter 
out suspended impurities of specific 
size and type. Utmost uniformity of 


Johns-Manville CELIT 


product is maintained, so that when- 
ever you reorder, you are assured of 
the same accurately graded powder. 
Municipal water works engineers, 
food processors, beverage manu- 
facturers, swimming pool operators 
... all who require “drinking-pure”’ 
water, can benefit from filtration 
with Celite Filter Aids. It will pay 
you to investigate the many advan- 
tages of Celite for your particular 
requirement! To have a Celite Fil- 
tration Engineer study your problem 
and offer recommendations, simply 
write Johns-Manville, Box 60, New 
York 16, New York. In 
Canada, 199 Bay Street, 
Toronto 1, Ontario. No 
obligation or cost. 


*T.M., Reg. U. 8. Pat. Off, 


ul 


FILTER 
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ONLY ‘246 BUYS 


A PACKAGE OF 
FULLY AUTOMATIC 


FIRE PROTECTION 


one 


Anyone who can measure volume . . . and can cut pipe. . . 
can install this ready-made fully automatic fire extin- 
guishing system that requires no power source. 


It includes Kidde’s split-second rate-of-temperature-rise 
heat detector (the fastest detection known to -the fire- 
fighting industry) , Kidde’s powerful Multijet nozzle and 
a 50-pound cylinder of fire-killing carbon dioxide. You 
even get a monometer tester. Pipe and fittings are 
optional. 


Six Kidde Standard Paks are available for volumes 
from 800 up to 6,000 cubic feet. 


All components of Kidde Standard Paks are the same 
as those used in Kidde custom-designed installations. The 
difference is that Kidde has pre-engineered the Paks for 
small hazards. And the savings on volume distribution 
are passed on to you! 


You just can’t beat Kidde Standard Paks for inexpen- 
sive night-and-day protection against normal flammable 
liquid hazards. 


Remember, fire won't wait till you're ready. Better 
write today for full information. 


Walter Kidde & Company, Inc. 
628 Main St., Belleville 9, N. J. 


Walter Kidde & Company of Canada, Ltd., Montreal, P. Q. 
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for use over heat insulations, cork 
pipe covering and lagging as well as 
over cork-insulated air conditioning 
ducts. 

Available in white and six colors, 
Insulcolor furnishes finishes notable 
for resistance to abrasion and water. 
Applied by either brush or spray, 
they are recommended for both in- 
doors and outdoors. 

No inflammable solvents are used 
in Insulcolor so that, when dry, it 
is classified as a fire-retardant.—Ann- 
strong Cork Co., Lancaster, Pa. 


Lubricant 


Ultra-high resistance to break- 
down claimed for lithium base 
grease. 


Lithium 12-hydroxy stearate ac- 
counts for unique multi-purpose prop- 
erties in Shell’s new Alvania Grease. 
These properties are said to include: 

1. Mechanical stability—the grease - 
will withstand over a million strokes 
in an ASTM motorized worker test 
without loss of body. 

2. High water tolerance—it has been 
known to maintain peak consistency 
and lubricating qualities with as much 
as 32.5 percent water present. 

3. Broad temperature range—it 


| achieves high pumpability (for auto- 


matic grease systems) and movement 


| at low temperatures and undergoes no 
| phase change as temperature rises to 


the high melting point. 

5. Low rate of oxidation. 

6. Long induction period. 

7. Excellent storage _ stability.— 
Shell Oil Co., 50 West 50th St., New 
York 20, N. Y. 


Hard Rubber 


New synthetic excels in rigidity, 
heat and chemical resistance. 


Based on nitrile synthetic rubber 
(Buna-N), a new compound called 
Ace Tempron has been developed for 
sustained high-temperature applica- 
tions in handling many corrosive so- 
lutions. In chemical resistance at ele- 


| vated temperatures, Tempron generally 


excels other rubber and plastic mate- 
rials, 

At room temperature, it resists 
nearly as many inorganic corrosives as 
natural hard rubber, and in addition, 
it is resistant to many organic chemi- 
cals which attack natural hard rubber, 
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Highest specification material, acetone purity over 
99.5%; aPHa color less than 10. This uniformity means 
you can standardize on formulations and processes. 


Excellent odor, resulting from high purity, means a 
ACETONE more desirable denaturant for alcohol formulas and 

more saleable consumer products. 

49 convenient warehouse stocks to serve you with 


ono Every one 1s fast deliveries. 


] 
We 


Uy, 
yy 
Uy 


Yy 
Uy 


od 


Y Yy, 
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a plus value for you. 


CARBIDE a | 
WOR Available in the quantities best suited to fit your un- 


SS 


AND CARBON loading and storage facilities—single drums, drum 
carloads, compartment tank cars, tank cars, and tank 


CHEMICALS tracks in certain areas. 


For further information on acetone, or any of Carbide’s chemicals, call 

or write for your copy of “Physical Properties of Synthetic Organic 

Chemicals,” (F-6136). Offices in 21 principal cities, In Canada: Carbide 
. and Carbon Chemicals, Limited, Toronto. 
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Here’s how 
El Dorado Refining Company 
uses ALCOA UTILITUBE 


Atcoa UTILITUBE is the lowest cost cor- 
rosion-resistant tube you can buy—up to 40 
per cent less than other corrosion-resistant 
metals! ; : 
ALcoa UTILITUBE is versatile. Use it for 
air for pneumatic and hydraulic control cir- 
cuits and brake lines—gasoline and fuel oil 
for internal combustion engines—lubricating 
oils for engines and machines—fluids for 
hydraulic systems. 
Avcoa UTILITUBE stands up well under 
vibration and also forms and flares easily. 
ALcoA UTILITUBE and fittings are available 
from your aluminum distributor. Look for his 
name in your classified phone directory. Write 
for the new booklet: “‘Alcoa Utilitube.” 


ALUMINUM COMPANY OF AMERICA 
1001-F Alcoa Building, Pittsburgh 19, Pa. 


*Registered Trademark, Aluminum Co. of America 


S507) 





\ i 
Di 
WwW 


Alumin 


ALUMINUM COMPANY OF AMERICA 
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soft rubber, and plastics. For instance, 
at room temperature it resists aliphatic 


| hydrocarbons such as hexane, hexene, 


and other solvents such as ether, ben- 


| zene, carbon tetrachloride, ethyl ace- 
| tate, and benzaldehyde. It is resistant 


to oils. It is not recommended for 


| sodium hypochlorite or for strong oxi- 
| dizing agents such as nitric acid. 


As shown in the table of properties 


| attached, Tempron has high tensile 
| strength, (7,500 psi.), on a par with 


the better plastics. It’s heat distortion 
temperature is 260-275 deg. F. Excel- 
lent di-electric properties suggest appli- 
cations in electrical parts operating at 


| high temperatures. It also offers an 
| opportunity to save weight. 


Tempron is not just one formula. 


| Rather it is a group of compounds 


which can be altered in many different 
ways to give just the right combination 
of physical, chemical and _ electrical 
properties for each specific application. 
At present Tempron is available in 
four forms: (1) pipe and fittings; (2) 


| molded parts, with limitless design 


possibilities; (3) sheet, rod and tubes 
from which a wide varicty of shapes 


can be machined or fabricated; and, 


(4) a hand-fabricating process for mak- 


| ing tanks, large fittings, etc., by form- 
| ing sheets of Tempron around cores 


or mandrels while still in the soft state 
prior to vulcanization American 


| Hard Rubber Co., 10 East 40th St., 


New York 16, N. Y. 


| An unexpected lubrication property for 


wet processing has been discovered 
in Atolene RW, a sulfated ester 
of oleic acid which was originally 
marketed as a wetting and dye- 
levelling agent. Investigation showed 
that this property was due to the 
fact that Atolene RW is almost 
completely sulfated (other  sul- 
fated esters of oleic acid on the 
market are only 50 percent sul- 
fated) which causes absorption of 
the sulfated ester by the fibers 
on their surface during dyeing and 
scouring. This layer of fatty mole- 
cules acts as a lubricating film dur- 
ing wet processing. —Dexter Chemi- 
cal Corp., 819 Edgewater Rd., New 
York 59, N. Y. 


New finish for synthetic fibers is said 
to produce a soft, silky hand on 
viscose, acetate, nylon and others. 
Cationic in nature, this substantive 
softener is said to improve the cut- 
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Vulcanization 
Accelerators 


take a good look at 


CSC METHYLAMINES Ja 


CSC Monomethylamine CH;NH2, Dimethylamine (CH;)2NH and 
Trimethylamine (CH;)3N represent the most economical source of 

the amine group because of their low equivalent weights and moderate 
prices. Look how you can put these versatile amines to work for you. 


Textiles 


Polymerization INCREASED AVAILABILITY IN 1953! You are assured 

ot of a constant, dependable supply—whatever your re- 
Inhibitor uirements. Marketed anhydrous, and in aqueous solu- 
tions. Available in tank cars, compartment tank cars, 
55-gallon drums, 5-gallon drums and in 1-gallon 
glass bottles. 


TECHNICAL DATA SHEET. Write today for Technical 
Data Sheet No. 12. Get the specifications, properties, 
chemical reactions, and the details on the many uses 
for CSC Methylamines. Write Industrial Chemicals 
Dept., Commercial Solvents Corporation, 260 Madison 
Ave., New York 16, N. Y. 


INDUSTRIAL CHEMICALS DEPARTMENT 


COMMERCIAL Soi yenTS CORPORATION 


ALDEHYDES ° ALCOHOLS bd ESTERS ° AMINES ° AMINOALCOHOLS 
AMMONIA © NITROPARAFFINS © SOLVENTS + PLASTICIZERS + INTERMEDIATES 
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FOR LOADING AND 
UNLOADING LINES 


ARCO’S new, attractively priced, all- 
steel ball bearing Swing Joints are de- 
signed specifically to provide for movement 
and flexibility in metal pipe loading or un- 
loading lines handling petro-chemicals, oil, 
alcohol, and other fluids. 


MANY STYLES—The Barco line is complete 
with single swing, double swing, and counter- 
balance styles to meet every need! Sizes 2’, 
2%", 3", 4". 

BALL BEARING AND O-RING EQUIPPED—In 
Barco Swing Joints, the ball bearings do not 
fall out when joints are taken apart! Long 
bearing provides adequate pipe support. 
Special O-ring seal eliminates frequent gasket 
replacement and insures leakproof service over 
wide temperature range, —40° F. to +225° F. 


SIMPLE CONSTRUCTION — Joints can be dis- 
assembled for inspection without disconnect- 
ing piping. O-rings are easily renewable in 


the feid. 


ENGINEERING RECOMMENDATION — Barco 
will be glad to give you detailed recommenda- 
tions On joints to use and suggested arrange- 
ments for complete loading and unloading 
assemblies. 


Send for a copy of new 

Catalog No. 400 containing 

complete information on 

Barco Swing Joints. BARCO 

MANUFACTURING CO., 5166 

Hough $t., Berrington, Hil. 
(A Chieage Suburb) 


BARCO—The Only Truly Complete Line of 
Flexible Ball, Swivel, Swing, and Revolving Joints 
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ting and laying up properties and 
help to control static electricity — 
Dexter Chemical Corp., 819 Edge- 
water Rd., New York 59, N.Y. 


Low-temperature lubricants are being 
made from turpentine via methods 
under development by the Dept. of 
Agriculture and Navy chemists. 
Specifically, the principal compo- 
nent of turpentine, alpha-pinene, 
is oxidized to the dibasic pinic acid. 
This, in turn, is esterified with nor- 
mal alcohols containing from four 
to ten carbon atoms per molecule 
to form a series of dialkyl pinates. 
Tests on several of these pinates 
appear promising and a blend of 
mineral oil with synthetics and ad- 
ditives is now in use under Arctic 
conditions, The principal problem 
now under investigation is the de- 
velopment of a low-cost method of 
making pinic acid from alph-pi- 
nene.—Dept. of Defense, Office of 
Public Information, Washington 
455. Ge 


Powdered asphalt paint called Baromix 
is now on the market which, when 
mixed with kerosene, provide a per- 
manent bond to metal, wood, con- 
crete or composition. The asphaltic 
base makes the paint resistant to 
weather, smoke, fumes and _ soil 
acids.—Berry Asphalt Co., Mag- 
nolia, Ark. 


A new line of dyestuffs consisting of 
mixtures of naphthols and _stabi- 
lized diazos has been made avail- 
able to the textile industry. Known 
as Spectrosols, the new dyes are 
“made up fresh” to specifications 
at whichever of the manufacturer’s 
plants is nearest to the individual 
customer. Purpose of this arrange- 
ment is to reduce to a minimum 
the loss of color value due to 
prolonged _storage.—Hilton-Davis 
Chemical Co., Cincinnati, Ohio. 


Deuteroparaffin, a target meterial for 
use in cyclotrons, is now commer- 
cially available for the first ‘time. 
When bombarded with accelerated 
deuterons, it becomes a relatively 
inexpensive neutron source. Avail- 
able as a pure white powder, the 
material melts at about 110 to 120 
deg. C. and resolidifies to a hard 
sheet.—Tracerlab Inc., 130 High 
St., Boston 10, Mass. —End 
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\ Can any of these 
\ SOLVAY TECHNICAL BULLETINS 


Trode-Mork Reg U_ S$. Pat. OF. 


help you ? 


Are you interested in the handling and 
storage of soda ash? Do you want tech- 
nical information on caustic soda or 
liquid chlorine? Or perhaps you're inter- 
ested in the procedure for the analysis 














of alkalies. This is just part of the vast 
store of information that is included in 
Solvay Technical and Engineering Serv- 
ice Bulletins. And all this extra tech- 
nical help is yours for the asking. 


Throughout American industry, 
Solvay Technical Bulletins have been 
accepted as an important source of in- 
formation on the use and handling of 
alkalies and associated chemicals. Used 
in conjunction with your own experi- 
ence and knowledge, this literature can 
be a valuable aid in your daily work. 

As an important branch of Solvay 
Technical Service, these bulletins con- 
tain authentic information based on 
actual laboratory research and field. 
service. All material is written by men 
who are authorities in their respective 
fields; all the facts are the result of years 
of experience. 

All these Solvay Technical and En- 
gineering Service Bulletins are available 
free, without any obligation. Fill in and 
mail the coupon, indicating the bulletins 
you want. 








SOLVAY PROCESS DIVISION 
Allied Chemical & Dye Corporation 
61 Broadway, New York 6, N.Y. 


[] No. 8—Alkalies and Chlorine 
in the Treatment of Municipal 
and Industrial Water 











NAME 





Please send me, without cost or obliga- 
tion, the Solvay Technical and Engineer- 
ing Service Bulletins I have checked. 


() No. 9—Analysis of Alkalies 
ORGANIZATION 





() No. 11—Water Analysis 
( No. 4—Calcium Chloride in 


Refrigeration Chlorine and Bleach 


2 Aba eet cin: (1 No. 14—Chlorine Bleach Solu- city 
(—) No. 6—Caustic Soda tions 


() No. 16—Calcium Chloride 


ADDRESS. 





() No. 12—The Analysis of Liquid 








(] No. 7—Liquid Chlorine 
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This somple section of a TRANE 
Brazed Aluminum Heat Exchang- 
er shows how its construction can 
pack up to 450 sq. ft. of surface 
into a single cu. ft. of space. 


New TRANE Brazed Aluminum Surface 
makes NEW products and processes not 
only possible...but practical. Here's why: 


1. Wider range of core sizes and shapes. 

2. Greater variety of surfaces. 

3. Almost unlimited design flexibility. 

4. Up to 9 times more surface for the heat 
exchange job than with conventional %’ 
shell-and-tube construction. 

5. Light weight. Yet takes test pressures up to 
1,000 Ibs. per sq. inch and temperatures 
from —300° to 500° F. 

6. Can handle 5 fluids cr more at one time. 

7. Can produce more heat transfer in 14 the 
space, with 4 the weight. 


What’s your heat transfer problem? Liquid-to-liquid, 
gate , liquid-to-gas? Condensing and vaporizing 

uids? You ma a new and better solution in 
this new kind oF all-aluminum heat transfer surface 
... developed by TRANE. 


Onlarge or small jobs, TRANE Brazed Alu- 


minum Heat Ex ers can solve 
almost any heat transfer problem. 
es saonng units can be furnished. 0 

ou can get temperature approaches 
of 5° to 10° F. . 


Design flexibility makes possible heat 
exchangers in ~ sy dae ge ... and in 
sizes up to 106" in length, with either 
bolt-on or integrally welded headers. 
For longer flow lengths, cores can be 
welded together in series. 


More heat exchange . . . closer temperature approaches 


TRANE brazed aluminum heat transfer surface 


The Trane Company, La Crosse, Wis. © East. Mfg. Div., Scranton, Penn, © Trane Co. of Canada, Ltd., Toronto « 87 U.S. and 14 Canadian Offices 





Select the surface you need. Straight and 
continuous, serrated, herringbone or 
perforated. Height, thickness and fin- 
spacing also can varied to meet 
required heat transfer and pressure 
drop performance. 


Mi Mia , el 


Handle up to 5 fluids or gases, even more, 


at once. This symbolic drawing shows 
how. If your ay requires one stream 
or many—high or low temperatures or 
pressures—solve it with TRANE Brazed 
Aluminum Heat Exchangers. 


MANUFACTURING ENGINEERS OF AIR CONDITIONING, HEATING, VENTILATING AND HEAT TRANSFER EQUIPMENT 
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STRAIGHT LINE FLOW 


° to insure maximum capacity ° for close delivery pressure 
° to save operating and maintenance costs 


1. Straight Line Flow: Steam, water, air, oil, etc., 
flow through this valve in a straight line—nothing is 
in the path of flow to cause turbulence—therefore, 
peak flow is never a problem. 

2. Inner valve is streamlined—no back eddies to 
hinder flow (see streamlined form above)—valuable 


(CASH STANDARD 
CONTROLS.. 
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when you want all possible fluid to go through the 
valve to meet peak demand. 


3. Turbulence eliminated by venturi approach to the 
valve seat. This eliminates turbulence—it means better 
flow. The inlet pressure is confined to a small cylin- 
drical chamber, the same being advantageous for 
high pressures. 

SEND FOR BULLETIN 962 


‘A. W. CASH COMPANY 


DECATUR, ILLINOIS 





1 24,000-gal. fermentation cooker prepares charge of soybean meal, calcium carbonate 


and starch for inoculation in fermenters. 


Baecitracin 


Fermentation processes are still very 
much in the fore with antibiotics. Here’s the 
method used for making one of the important 
new ones, bacitracin. 


Bacitracin is one of the important new antibiotics. It 
has antibacterial properties quite similar to those of peni- 
cillin. 

The producing organism is the bacillus subtilis. 

While the chemical structure of bacitracin is not known, 
its chemical analysis shows percentages of carbon, hydro- 
gen, nitrogen, and sulfur closely approximating those of 
a typical protein. Acid hydrolysis of bacitracin yields amino 
acids. 

The accompanying flowsheet describes the manufacture 
of bacitracin as done by Commercial Solvents Corp. at 
Terre Haute, Ind. Commercial Solvents is the only major 
producer of this antibiotic. 

First, a flask culture of the producing organism is pre- 
pared for introduction into the intermediate culture tanks. 
Here mashing ingredients are inoculated. After about 6 
hours’ aeration with sterile air, enough growth has taken 
place to transfer the contents to a seed tank which has 
been charged with cooked mash. 

Sterile air is introduced into the seed tank until the 
growth reaches the point of greatest reproductivity. Then 
the contents are transferred to a fermenter which has been 
partially filled with cooked mash. After inoculation, the 
balance of the cooked mash is added to the fermenter. 

‘emperature in the fermenter is automatically con- 
trolled. Sterile air is sparged in. Pressure is maintained 
at 5 psig. As the fermentation proceeds, the pH rises gradu- 


y 1,200-gal. seed cooker prepares mash 


for inoculation in seed *ank. 


FNC iad Ni¢ : 
PICTURED 
FLOWSHEET J 


NZ 


ally. Rate of production increases during the fermentation. 

Following the fermentation, the beer is pumped into 
the beer well. Sulfuric acid is introduced into the stream 
to lower the pH. Agitation in the beer well is controlled 
by the liquid level. As the level goes up, speed of the agita- 
tor increases, and vice versa. Filter aid is added. 

A plate and frame filter press removes filter aid and 
bacterial cells, leaving the bacitracin in solution. 

Butanol is used to extract the bacitracin in countercur- 
rent centrifugal solvent extractors. Butanol that goes out 
with the spent beer is recovered by distillation. 

Butanol containing the bacitracin is charged to a vacuum 
concentrator, where a constant-boiling mixture of butanol 
and water is removed. 

After char-treating the aqueous concentrate, the filtrate 
passes through a bacteriological filter before going to a bulk 
tray dryer. Drying yields a powder which is ready for for- 
mulating into pharmaceutical preparations. 

Air used in the various steps in the process is heated 
above the dewpoint to insure a sterile supply. Small steam 
heated preheaters are installed in the air lines leading to 
the carbon air sterilizers. Each intermediate culture tank, 
seed tank, and fermenter has its own steam preheater and 
carbon air sterilizer. 

Sterile air is used to blow the contents of the intermedi- 
ate culture tank into the seed tank, and to blow the con- 
tents of the seed tank into the fermenter. 

Cooking of the mash that goes into the fermenters is 
done by sparging live steam into the charge. The vent valve 
is closed after the air is displaced, and the charge tempera- 
ture is raised to 250 deg. F. approx. After holding at this 
temperature for an hour under agitation, the charge is 
cooled prior to use in the fermenter. 
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Sterile air is sparged in, pressure is maintained at 5 psi. 
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Fermenters where cooked mash is fnovulated with seed. A Carbon air scrubbers used in conjunction with small steam 


preheaters to insure a sterile ait supply to the fermenters. 
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BEER WELL 


= Beer well where fermented beer is received, pH adjustment 
e} made, and filter aid added. 
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Podbielniak countercurrent centrifugal solvent extractors which 
use butanol to extract the bacitracin. 
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cuum concentrators remove a constant boiling mixture of Char adsorption tank and char filter remove colors and 
tanol and water, leaving an aqueous concentrate. Bus) odors from the aqueous concentrate. 






























EXTRA MARGIN OF SAFETY. e e The tremendous seal- 


ing power of the Flexitallic Spiral-Wound Gasket is sometimes taken for granted 
in this age of jet propulsion and atomic energy. Yet, it is the extra margin of 
safety built into each Flexitallic Spiral-Wound Gasket that has made possible 
many of the great developments in aviation, atomic research and development, 
process industries, power plants, ships of the Navy and merchant marine... 
Each Flexitallic Gasket is engineered to meet specific conditions of thermal and 
physical shock, corrosion, vibration, weaving and unpredictable joint stresses. 
Spirally wound V-crimped plies of required metal with alternating plies of proper 
filler results in a resilient gasket having characteristics of a calibrated spring. 
Flexitallic Gaskets are at highest efficiency when bolted up cold at a predeter- 
mined load. For all pressure/temperature ranges from vacuum to 4000 Ibs., 
from extreme sub-zero to 2000° F. For all standard joint assemblies. In four 
thicknesses for special requirements: .125”, .175”, .250”, .285”. With Tefion filler 
for corrosive chemical conditions. Write us your requirements... Flexitallic 
Gasket Company, 8th & Bailey Streets, Camden 2, New Jersey. Representatives 
in principal cities onsult classified telephone directory. 


SPIRAL-WOUND GASKETS 
FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 











*Not all spiral-wound gaskets are Flexitallic. Look for the name FLEXITALLIC stamped into the met- 
ai spiral of every genuine Fiexitallic Gasket. Look for Flexitallic Blue in gaskets with asbestos filler 
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At The United States Playing Card Co., Cincinnati, 
using Crane Diaphragm Valves in winding paper 
coating “‘enamels’’ from storage tanks to pumps. 


THE CASE HISTORY 


Previously, ground plug cocks and conventional 
gate valves were used. During normal shutdowns 
the heavy coating liquid would build up on seating 

















THE VALVE 


VALVES + 
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surfaces, in stem threads and working parts. The 
cocks and gates would “freeze up’’; were hard 
to operate, couldn’t be shut tight. Recurring 
maintenance, cleaning, and replacements were a 
costly, annoying problem. 

Switching to Crane Diaphragm Valves solved 
the problem. Their sealed-to-fluid bonnet and 
soft disc insert did the trick. None of the 48 
Crane valves installed beginning more than 3 
years ago, has needed service of any kind. They 
continue to operate freely and easily. 


There are many more ways you 
can benefit by complete, depend- 
able isolation of fluid and valve 
working parts. Crane Packless 
Diaphragm Valves are equally 
effective under corrosive con- 
ditions, and on erosive fluids— 
sludges, slurries, etc. They also 
keep your product contamina- 
tion-free. Choose these valves to 
your needs from a wide variety 
of body, disc, disc-insert, dia- 
phragm, and lining materials. 
See your Crane Catalog or local 
Crane Representative. 


THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 


Branches and Wholesalers Serving All Industrial Areas 


FITTINGS °> 


PIPE « 


PLUMBING 






THRIFTY 
BUYER 






be 
(SEE IEL SL TE BLE TESTE ITI 


° HEATING 





. » « because: 


1. You get faster drying. Fine particles, pulverized 
in the mill, are stripped of moisture as fast as they 
leave the grinding chamber. The process is shortened 
to a fraction of the time required by other methods. 


. Also a better product. Close control of dryness 
and fineness insures uniform finished material. In- 


he QO? stantaneous exposure of fine particles to hot air per- 
( mits safe handling of heat-sensitive materials without 
CHEMICALS detriment. 


PIGMENTS . Maximum thermal efficiency due to high inlet 
FILTER CAKE temperatures used, and direct intimate contact of fine 
TREATED CLAYS particles with hot gases or warm air. Heat source may 
FOOD PRODUCTS be either direct or indirect. In some cases waste heat 


SYNTHETIC RESINS — 

. Plant simplification. Drying, grinding, classify- 
ing and elevating are combined in a single unit of 
equipment, eliminating separate dryers and saving 
rehandling of materials. 


. Favorable cost factor. Flexibility of installation 
makes it easy to fit plant layout without costly altera- 
tions. Operation is automatic, continuous and dust- 
less, requiring minimum supervision. Low power and 
maintenance costs contribute to overall economy. 


For further details, see Catalog 54-A 


COMBUSTIOW ENGINEERING, INC. 


1311 NORTH BRANCH ST. SALES OFFICES IN 


PRINCIPAL 
CHICAGO 22, ILLINOIS PULVERIZER DIVISION c CITIES 
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GUIDED: TOUR:. con tau p 


YOU AND YOUR JOB 


How to get a patent 


CORROSION FORUM 
Molybdenum stainless steels 
Fabrication of unplasticized PVC 


NAMES IN THE NEWS 


Max E. Bretschger, new president of Becco... . 


# 
INDUSTRIAL NOTES 
Who’s doing what among your suppliers 


CHEMICAL ENGINEER’S BOOKSHELF 


Three newcomers for your reference shelves. . . 


Your checklist of recent books & pamphlets. . . 


New literature from the manufacturers 


CHEMICAL ECONOMICS 
The shifting chemical scene 
Output is bettering 1952 


TOMORROW'S TECHNOLOGY 
Novel distillation system 


New ways to retort oil shale 
Your checklist of new patents 


READER SERVICE 


You can get more information—free 


Money-saving tips on how to 
get your patent. 

There’s a way to do it that'll 
save you time and headaches, too. 
This is' your quick run-down of 
what you should—and shouldn’t 
—do (You & Your Job). 


ws 


Shifting U. S. chemical map. 

Here’s the first detailed and re- 
liable picture of the chemical in- 
dustry’s growth by regions. It 
shows exactly what’s happened 
since 1947 (Economics). 


Bs 


What’s new this month. 

UOP patents the use of vapor 
compression in low-temperature 
fractionation, says it cuts down 
the number of trays for separat- 
ing close-boiling compounds. 
And the latest in oil shale tech- 
nology, say the patents, is to re- 
tort it underground (Tomorrow’s 
Tech>ology). 


AND—Index of Advertisers pre- 


cedes your Reader Service section 
inside the back cover. 





Edited by Richard V. Reeves 





Your idea ... 


« « « Its legal pretection 


How to Get a Patent 


Are you up-to-date in your patent know-how? Here’s 
a concise run-down of most of the procedures, pitfalls, 
sources of information and professional help. 


What do you need to get your 
name on a patent? 

If your idea is patentable you'll 
need: (1) a good patent lawyer; (2) 
about 300 bucks; and (3) a whale of a 
lot of patience. Naturally, this assumes 
that you're a free agent. If you work 
for a sizable company you've prob- 
ably signed an agreement to assign all 
patent rights to your employer and the 
company’s patent department handles 
all liaison with the U.S. Patent 
Office. But, in either case you may be 
interested in knowing how the legal 
machinery of the Patent Office works. 
> Well, What's A Patent?—Contrary 
to what many people think, a patent 
is not the right to make, use, or sell 
an “invention.” It is the right to ex- 
clude others from making, using, or 
selling the invention for a period of 17 
years. Patents cannot be extended 
unless by a special act of Congress. 


290 


> What's Patentable and What's 
Not?—The law says that any person 
who “invents or discovers any new 
and useful process, machine, many- 
facture, or composition of matter, or 
any new and useful improvements 
thereof, may obtain a patent,” subject 
to the conditions and requirements of 
the law.* 

The words “new” and “useful” are 
important here. You can’t get a 
patent: 

© If your process or equipment was 
either known or used by anyone else 
in the U.S. 

elf it has been described in a 
printed publication. 


*At the beginning of this year, an im- 
— change in the law went into effect. 
art of that change was the omaanen 
of the word “process” for what the law 
has previously called an “art.” What this 
means in simple + geet is that new uses 
of old he ae ~ and processes can be pat- 
ented f the — of.an “inven- 
tion” are fulfilled 


e If it was either in public use or 
for sale in the U.S. or a foreign 
country more than one year prior to 
your patent application. 

The word “useful” means that the 
process must work and must have a 
useful purpose. You can’t get a patent 
on a “perpetual motion” gadget. The 
phrase “new and useful improve- 
ments” has a limited meaning too. A 
simple change in construction of a 
machine, for instance, is not patent- 
able—unless the change brings about 
a “new, useful and unexpected result 
or effect.” If it makes the difference 
between success and failure it’s patent- 
able. 

It’s also ilaahby worth mentioning 
that the McMahon act—The Atomic 
Energy Act of 1946—=specifically for- 
bids the patenting of anything that 
has to do with fissionable material. 

O.K., suppose you’re convinced that 
you've got a red-hot process and 
you'd like to get it under legal wraps 
in a hurry. What’s next? 

You can get plenty of dope from 
the U.S. Patent Office, including a 
booklet called “General Information 
Concerning Patents.” It’s free and 
it’s up-to-date. But if you don’t know 
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In 5 great markets General American offers 
you complete bulk liquid storage terminal facil- 
ities with no capital investment on your part. 
You use modern facilities, pipelines, manifolds, 
blending equipment. 


You have complete privacy. 


All methods of bulk liquid transportation 
available. 


At the Ports of New York and New Orleans 
there is high-speed canning, drumming and 
barrelling equipment— yours to use. 





3 


use General American’s “for lease’ 
facilities at Port of New Orleans 


es 


New Orleans, one of the largest southern ports in 
America, handles via ocean-borne tanker traffic 
250.1 million Ib. of bulk liquids every month. 
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TANK STORAGE 
oy hie TERMINALS 


I { hn witabalite i’ GENERAL AMERICAN in Important Marketing Centers 
‘ Py iy j ‘ 
! \ P © Port of New Yovk (Carteret, N. J.) e Houston 


© Port of New Orleans (Goodhope, La.) @ Corpus Christi 
t / } : e Chicago 


GENERAL AMERICAN TANK STORAGE TERMINALS a. division of General American Transportation Corporation 
135 South La Salle Street, Chicago 90, Illinois 





Understanding 


your 
Processing 


f’ ...we start with that % 


Yes, we start with a full understanding of your process- 
ing requirements. This understanding is supplemented 
by our experiences in mechanical and process design 
which enables us to provide thé best equipment for your 
particular problem. Our engineers certainly know proc- 
essing, and knowing it can appreciate what the equip- 
ment is expected to do. 


Included in a long and varied list is equipment such as — 


Process Units Special Coils 
Distillation Columns Extraction Equipment 
Pressure Vessels Heat Exchange Units 


Our shop men are skilled in fabricating all kinds 
of materials to close tolerances. They, too, have many 
years of experience back of them. With this two-fold. 
service available --experience. design engineers and 
skilled shop craftsmen, wouldn’t you like to have us work 
on your equipment problems? 
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BADGER MANUFACTURING COMPANY 


230 BENT STREET, CAMBRIDGE 41, MASS. » 60 EAST 42nd STREET, NEW YORK 17, WN. Y. 
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You anp Your Jos, cont... 


your way around, one of the best in- 
vestments you can make is the Patent 
Office’s “Roster of Attorneys and 
Agents Registered to Practice before 
the United States Patent Office.” It 
costs $1.75 and lists both patent at- 
torneys, who are lawyers, and patent 
agents, who are not. They are equally 
qualified to get you a patent but you 
may be better off with an attorney 
since he can later conduct litigation 
for you if necessary. 

One thing to remember: It’s a 
good idea to steer clear of attorneys 
and agents who advertise in popular 
magazines or telephone books. As with 
doctors, most lawyers consider it un- 
ethical to advertise their services and 
the Patent Office estimates that only 
about 2 percent of the agents regis- 
tered do such advertising. 

_ Once you’ve engaged a lawyer you 
can breathe easier but there are still 
hurdles aplenty. 

Your lawyer’s first and most time- 
consuming job will be to search the 
patent office records for similar in- 
ventions to see if yours is sufficiently 
new or different from existing applica- 
tions to warrant the filing of an appli- 
cation. His fee will depend largely on 
the time this search consumes. 

If your invention passes this first 
hurdle, he will advise you to file an 
application. In doing this your lawyer 
will ask you to execute a power of at- 
torney or authorization of agent which 
will be filed in the patent office along 
with your application papers. After 
this point all correspondence and 
communication will take place be- 
tween your lawyer and the office. The 
patent office sends two copies of all 
letters to the attorney so that he may 
forward one to you, the inventor. You 
retain the authority to remove the at- 
torney by revoking his power or au- 
thorization. 

The patent application itself in- 
cludes three integral parts: 

1, A*written document consisting 
of a petition, a description and claims, . 
and an oath; 

2. A drawing which conforms to 
rigid specifications; and 

3. A filing fee of $30 plus an addi- 
tional dollar for each claim over 20. 

The description and claims must 
include the following: 

© Title of the invention; or a pre- 
amble with the name, citizenship, and 
residence of the applicant and the 
title of the invention. 
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Brief summary of the invention. 

e Brief description of the drawing 
or drawings. 

@ A detailed description. This must 
be clear enough to enable any person 
skilled in the art to make and use the 
invention. It must also be in line with 
a number of other rigid specifications. 

¢ Claim or claims. 

Models are rarely required nowa- 
days but drawings are. As a compe- 
tent draftsman, your attorney may ask 
you to make the drawings yourself. In 
this case you'll need a copy of the 
“Guide for Patent Draftsmen” avail- 
able from the Commissioner for 75 
cents. It lists the specifications re- 
quired by the office. If you don’t do 
the drawings yourself, you can hire a 
patent draftsman to do them. 

The rest is patient waiting; the 
whole process of getting a patent 
takes about three years. The big job 
is the search made by the Patent 
Office examining division. There are 
70 of these divisions, each dealing 
with a_ specific field of invention. 
Right now the patent office has about 
1,880 employees, half of them exam- 
iners, who process over 60,000 appli- 
cations per year. About four out of 
every seven applications filed are 
granted. 

The examiners search the prior 
U.S. patents and the prior foreign 
patents available in the office. 

After the search, a patent is 
granted or a claim is rejected. If re- 
jected, the reasons are given and the 
inventor may amend the application 
and file again. After this there may be 
additional rejections and additional 
amendments until a final rejection by 
the examiner. 

If you receive a final rejection you 
still have several recourses. You can: 
(1) request an interview with the ex- 
aminer to plead your case personally; 
(2) amend your application by can- 
celling the rejected claims; (3) ap- 
peal to the Board of Appeals in the 
patent office; or (4) abandon your 
application. 

Whether you get your patent with 
or without a struggle doesn’t neces- 
sarily mean your worries are over for 
the next 17 years. We mentioned 
earlier that a patent was not the right 
to make, use, or sell your invention, 
but that it was: the right to exclude 
others from making, using, or selling 
the invention. For instance, suppose 
you get your patent and you're hap- 
pily peddling the Gro-No-Mo feed 
supplement for stunted piglets. One 


CHEMICAL ENcINEERING—June 1953 








HHI 


product 


Why You Can Expect 


longer, Trouble-Free Service 


@ The choice of metals used in the R-PaC Rising Stem Bronze 
Gate has a lot to do with its fine service record. The body is 
cast of high test bronze in our own foundry, the stem is high 
tensile rolled bronze, while the solid wedge and seat rings 
are nickel-alloy. 

The design is important, too. The union bonnet adds strength 
and won’t distort the valve body or threads when it is removed. 
Fluids don’t come directly in contact with the operating threads 
and the rising stem shows position of the wedge. It’s easy to 
disassemble this valve where frequent cleaning is necessary. 

The No. 716 R-PaC Bronze Gate Valve is made in sizes 4” 
to 3”, for 200 Ibs. steam pressure at 500° F; or 400 Ibs. owa, 
non-shock. It is economical to buy and use. 


© See your R-P&C distributor 
or write our Reading, Pa., 
office for literature 


n-Pa'c VALVE DIVISION 
AMERICAN CHAIN & CABLE 
eacing, oo f nta, paitime . iC e 
Detroit, Houston, New York, 
San Francisco, Bridgeport, Conn. 


Boston nicago. U 





Put Your Product in the Shelf Package that says: 


Guy Mel, 





ae 


Bemis ong Pa ney Bags 


with the crispest, brightest printing your brand ever had 


Your brand SINGS... 

it gets EXTRA selling 
power... when it’s on a 
Bemis Consumer-size Paper 
Bag. No other bag-maker 
can beat—and few; if any, 
can equal—our high 
fidelity to detail and 
color. Ask your 

Bemis Man for the 
complete story. 


One of these is 
the winner you need... 


Bemis 
Pinch-Bottom Bag 


ee ae 


General Offices — St. Lovis 2, Mo. 
Soles Offices in Principal Cities 





You anp Your Jos, cont. . . 


day you get a scurrilous letter from 
Ace Antibiotics telling you to stop 
making their product, Patent no. 888,- 
888. Do you call in your secretary 
and dispatch a letter suggesting an 
ignoble course of action, citing your 
own patent, no. 999,999? If you do, 
you may end up with a lawsuit that'll 
put you out of business. 

The smart thing to do is call your 
lawyer and have him look into Ace’s 
patent. It may be that it overlaps 
yours, in which case you could end up 
paying royalties to use your own 
patented process. That’s a remote 
case but it points up the reason why 
it’s never smart to get tangled up with 
the law unless you’re a lawyer. 

Another thing to remember is that 
the Commissioner of Patents is not a 
policernan. If somebody is infringing 
your patent don’t howl to the Com- 
missioner. He'll turn a deaf ear. In- 
stead, call your lawyer again. Chances 
are the infringer never heard of your 
patent. When your lawyer tactfully 
points out that he’s illegal, the in- 
fringer will probably stop; if he 
doesn’t you can bring suit and recover 
damages. 

You may find before the 17 years 
are up, that you’ve earned every penny 
of the million dollars your patent may 
bring in. 


ATTRACTING GRADUATES 
..+A New Idea 


How to turn down an applicant for 
a job and still keep him as a friend 
is a problem of personnel people to 
which public relations could wisely 
devote more time. 

From 12 to 20 people are inter- 
viewed for every one hired. Although 
the figures differ among individual 
companies, still standing out is the 
fact that for every employee on the 
payroll there are close to a dozen 
people who have been told, with vary- 
ing degrees of diplomacy, that they 
and the company are not compatible. 

Generally it is the fault of the ap- 
plicant if he is turned down by a 
company during these days of high 
employment. One of the outstanding 
reasons, and particularly among re- 
cent high school graduates, is that the 
applicant comes looking for a job with 
a company while knowing little or 
nothing about the company’s require- 
ments. Companies whose names are 
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well known but whose products and 
requirements are not are the ones 
most plagued by the problem. 

Solving it and doing it in such a 
way that you really help the groping 
job applicant to the point where he 
becomes a steadfast friend is a neat 
trick if you can do it. 

A step in the right direction is un- 
derway in Cincinnati. Hub of the 
entire project is a new publication 
called Decision. 

Basically, Decision, subtitled “The 
Graduate Guide to Business,” is an 
annual slanted to get directly at the 
heart of this particular problem. The 
book is given free to every high 
school senior in the city. It contains 
nothing but unusual editorial type ad- 
vertisements describing the personnel 
requirements and employment oppor- 
tunities of local companies, and is 
practically a text for the job hunter. 

Companies in the area buy space 
in the publication with the object of 
spelling out just what employment 
opportunities are available in their 
company. For example, Proctor & 
Gamble used their space to tell what 
products are made at P&G, a little 
about the company, where to apply, 
and the types of people they are look- 
ing for. It spells out in simple lan- 
guage what P&G does and does not 
have to offer. 

High school graduates, forearmed 
with the information in Decision 
know beforehand if they might fit 
into a certain company’s operation. If 
they could fit in, the company gets a 
good look at a graduate who has 
already had a reasonably good pre- 
screening. If the graduate could not 
fit in, the company’s personnel peo- 
ple are spared time with applicants 


YOU CAN 
STOP 


liquid 
carry-over 


vessels 
WITH 


METEX 


MIST ELIMINATORS 


The unusually high efficiency with which these knitted wire mesh units 
remove the liquid entrainment that occurs in a wide variety of refining 
and processing operations has enabled engineers to: 


1, Improve product quality and elimi- 
nate reruns, 


2, Prevent contamination in subse- 
quent operations, 

3. Recover valuable products previ- 
ously lost. 


4, Operate existing equipment at 
higher capacities, 


5. Design new equipment with smaller 
dimensions. 


6; Achieve more economical process- 
ing of lower grade materials, 


7; Secure longer “on-stream” periods 
by removing corrosive liquids. 


8, Prevent air pollution by objection- 
able liquids. 


who could not possibly meet the par- 
ticular needs of the company. Also, 
the applicant is spared the time in- 
volved in calling on the company. 


METEX Mist Eliminators can be used wherever the problem of liquid 
entrainment exists. By effecting complete removal of liquids, Mist Elim- 
inators contribute to more efficient and economical processing in such 
vessels as: 

VACUUM PIPE STILLS 
FRACTIONATING TOWERS 


KNOCK-OUT DRUMS 


Get the full facts on METEX Mist Eliminators 
Write for bulletins giving detailed information — including limiting 
velocities, pressure drop, efficiencies, etc, 


EVAPORATORS 
ABSORBERS 
SCRUBBERS “ 


COMPRESSORS 
SEPARATORS 
STEAM DRUMS 


MARKETING 


. » » To Top Management 


Marketing men gradually are get- 
ting a stronger voice in determining 
the policies of leading manufacturers. 
In the last decade, the proportion of 
marketing experience among all mem- 
bers of all boards of directors of some 
30 largest-selling companies gained at 
the expense of other major types of 
business experience: engineering, 
financial, legal and production. Of 
combined experiences reported in the 
10-year period: Engineering declined 
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GOLD AND SILVER 


for the chemical +metalluegical industries 


Sheet, Foil and Ribbon, pure and in 
alloy. Seamless Tubing. Laboratory Ap- 
paratus and Process Equipment. 

Karat Golds, Fine Gold Anodes. 


Sheet, Wire, Tubing, Gauze and Fine 
Foils. 


Platinum Metal Catalysts—Concentrated 
forms and on carriers. 


Salts and Solutions. 


Stills, Retorts, Electrodes and other Spe- 
cial Process Equipment to order. 


Laboratory Wares of all description. 


Palladium, Iridium, Osmium, Rhodium Fine, ing and Coin. Sheet, Wire, 
and Ruthenium. Circles and Foil. 

Fine Silver Anodes, Rolled, Cast or in 
Shot Forms. 

Silver Brazing Alloys and Fluxes for 
every industrial requirement. 


W highest prices 
plclloneso ceiee’ hulitien far 


prompt r of spent plati- 
num and ium catalysts. 


WE INVITE YOUR INQUIRIES AND WILL SEND ON REQUEST FOLDERS: 
C-20, “Platinum, Gold and Silver for Science, Industry and the Arts” 
C-21, “Platinum and Palladium Catalysts”. 


THE AMERICAN 
PLATINUM WORKS 
a iors see ee 
| ) 231 NEW JERSEY R.R. AVE 


\A/A DI Al j 
Ni WARK | } 


ix 


| You anp Your Jos, cont. . . 


| 
from 9.8 to 9.3 percent; legal declined 
from 1}.7 to 9.3 percent; financial de- 
clined from 31 to 28.7 percent; legal 
declined from 11.7 to 9.3 percent; and 
production from 23.1 to 21.3 percent. 
In contrast, “administrative” increased 
from 43.6 to 45.7 percent. “Other” 
(including agricultural, educational, 
labor relations, military, purchasing, 
transportation) rose from 5.1 to 5.4 
reent. Marketing experience ex- 
panded from 24.7 to 26.7 percent. 

By industries, marketing experience 
proportionately is strongest on food- 
company boards. In 1951, 30 of all 
these 75 directors—or 40 percent— 
had marketing experience. Among the 
other groups in 1951, marketing ex- 
perience was reported for 27 percent 
of chemical directors; 25 percent of 
both metals and electronics; 20 per- 
cent of oil; 16 percent of rubber; and 
only 7 percent of motors.—Manage- 
ment Review, 3/53 


BENEFITS 
. + « Moving Bills 


A survey of companies in the Cleve- 
land area—which is considered to be 
representative of U. S. industry as a 
whole—has failed to discover any 
uniform policy for paying the moving 
bill of newly-hired executives. 

The importance of the po: ‘ion, 
and the determination of the com- 
pany to get a particular man to fill the 
particular job, are important factors 
in management thinking. Naturally, 
if a firm requests a person to call for 
an interview with an eye to hiring 
him, it normally pays his expenses 
for the trip; and if he joins the organi- 
zation after the interview, chances 
are that the company will pick up the 
tab on the expenses of moving his 
household goods. 

As for hotel and incidental costs, 
policy varies, but generally this comes 
out of the executive’s own pocket- 
book, Some companies will pay for 
the new man’s hotel room for a lim- 
ited time, but usually this does not 
include his family. A month to locate 
living quarters and to get his feet on 
the ground is about as much as even 
the mosi liberal companies allow the 
newly-hired executive, at least as far 
as paying his hotel bill is concerned. 

One or two weeks is a more usual 
length of time; and, as a rule, the bill 
may not cover meals, 
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TROUBLE! PLANT 68-MI AWAY 


MINUTES LATER, TO THE RESCUE 


AIR TAXI 


. -» Moves Management Fast 


If you have half a dozen plants 
within a_ two-or-three-hundred-mile 
radius of one another, and if your top 
executives are sometimes needed—in 
a hurry—at one or more of these 
plants, here’s a novel idea you might 
want to look into. 

Rockwell Manufacturing Co. uses 
a new seven-passenger S-55 Sikorsky 
helicopter to shuttle its executives be- 
tween the company’s main offices in 
Pittsburgh and seven plants within an 
approximate 200-mile radius. 

Because of the widespread and di- 
verse activities of the company, trans- 
portation of officers and staff members 
is regarded by W. F. Rockwell, presi- 
dent of the firm, as a key to effective 
management coordination and efhi- 
cient utilization of management man- 
power. Since most Rockwell Pennsyl- 
vania and Ohio plants are located in 
small, often isolated communities, 
commercial air and rail travel facilities 
have in the past resulted in the loss 
of hundreds of hours of executive 
time each year. 

“The obvious solution to our prob- 
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SAYS STOP TO SOLIDS 
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3|DUCON)= 


e set Ne 


it’s : Ginx 
” ‘ < y A A new slide chart 


Use the coupon below to 
get your calculator, or if 
you prefer, make the re- . 
quest on your company to your duct size - 
letterhead. problems. 

"gc plemented ale wecabcne inenson feat hua co usiunaier ima san aerial ate Rr et gutiodnae (yn 
THE DUCON COMPANY 

Department CE 

147 East Secend Street, Mineola, Long Island, New York 


NAME TITLE 





COMPANY. 








ADDRESS. 
City. ZONE. STATE 
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.from 150 F. to 
temperatures above 


the boil 


NFM VINCEL** and VINYON Nt are 
excellent general purpose filter cloths. 
They are available in a variety of 
weaves and in any desired standard 
width from 26” through 72” or as 
made up filter element covers. 


Over Forty Years of weaving ex- 
perience have given us the “know 
how" so necessary to the production 
of top quality Industrial Filtering 
Fabrics. We weave ail these Synthetic 
Fiber fabrics; Glass, Nylon, ORLON* 
(acrylic fiber), Saran, VINCEL** and 
VINYON Ni. 


Write us about your requirements, 
we'll be glad to send test cloths, if 
you are not sure which cloth material 
is best. 


*T.M.—E. 1, duPont de Nemours Co. 
pe - U.S. Pat. Off. 
TT.M.—Union Carbide & Chemical Co. 


‘tExcellent Resistance—No 
Attack" are the operating re- 
ports when these filter cloths 
are used for filtering: 


ACIDS 


SULPHURIC 
HYDROCHLORIC 
NITRIC 
HYDROFLUORIC 
AQUA REGIA 


CAUSTICS 


SODIUM HYDROXIDE 
POTASSIUM HYDROXIDE 


aud 


CHLORINE or BROMINE WATER 
SILVER NITRATE 
TANNIC ACID 
MANY OILS, FATS and WAXES 


Weavers of Sudustrial ilter A dia for over <Arly Years 





Notional [Filter Mledia Corp.) 





General Offices & Mills: New Haven 14, Conn. 











Western Office & Factory: Salt Lake City 1, Utah 


You anp Your Jos, cont... 


lem,” Rockwell explained, “was an 
airplane. But when we investigated 
the possibility, we found that our 
position would not be greatly im 
proved. It’s at least a 30-minute ride 
from our Pittsburgh headquarters to 
the nearest airport, and in some of 
our plant cities suitable landing facili- 
ties are not available, or are some dis- 
tance from our plant sites. A helicop- 
ter seemed to afford the most practical 
solution to our specialized problem— 
that of providing a taxi service be- 
tween plants.” 

Initial operations since the first of 
the year have indicated that Rockwell 
and his associates are able to visit as 
many as three plants in a single work- 
ing day. One a day was the former 
average by auto or rail, with two an 
absolute maximum, and this often 
necessitated spending a night, and 
sometimes two, on sleepers. 

The Helicopter’s daily “schedules” 
are determined on the basis of travel 
requests by officers and staff members 
who designate in advance their travel 
requirements. On a typical day, the 
helicopter leaves the Rockwell plant 
in Pittsburgh with three to five mem- 
gers of the organization, and some- 
times with an iiem of equipment 
needed immediately by a plant on the 
itinerary. The first stop may be at 
Lestonia, Ohio, 60 miles distant. 
Forty miles farther is the Barberton 
(Ohio) division, where valves are 
manufactured, and about 90 miles be- 
yond is the company’s regulator divi- 
sion at Norwalk, Ohio. On this par- 
ticular itinerary, the helicopter will 
enable company officials to make 
three two-hour stops and still return 
the 191 miles to Pittsburgh the same 
evening. Often, a Rockwell repre- 
sentative will be “dropped” at a plant 
to be picked up later for the return. 

Though many outfits own ’copters 
none are used for executive and staff 
travel. Usually they patrol oil and 
natural gas pipelines. 

Rockwell says “The real indication 
of the effectiveness of the helicopter 
is that the company is now giving 
serious thought to a priority system so 
that they can take care of all the re- 
quests for travel.” 


AN ENGINEER 
. . - Another Definition 


Sales Offices—Repr 
Houston, Texas 1 
1406 Second Notiono! Bonk Bidg. Wicoloi Friis 





An engineer is a person who passes 


Cincinnati, Ohio ; 
as an exacting expert on the basis of 


Roselawn Center Bldg 


Oslo, Norwoy Johannesburg, South Africe 


Chicago, til. 


2627 West 19th St. Edward L. Batemen 
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onc en 


being able to turn out with prolific 
fortitude an infinite series of incom- 
prehensible formulae calculated with 
micrometric precision from vague as- 
sumptions based on debatable figures 
taken from inconclusive experiments 
carried out with instruments of prob- 
lematical accuracy by persons of dubi- 
ous character and questionable 
mentality for the avowed purpose of 
annoying and confounding a hopeless 
commercial group of esoteric fanatics 
referred to all too frequently as “prac- 
tical engineers.”—The Kentucky En- 
gineer 


LABOR 
... In 1955 


Under a_ prosperous peacetime 
economy, the U. S. labor force can be 
expected to expand to about 89 mil- 
lion by 1975 (in 1950, it was 64 
million; in 1920, 41 million). The 
projected rate of growth—which rep- 
resents an average annual increase of 
1.3 percent during the next 25 years 
—would be slightly less than that for 
the past three decades. Some accelera- 
tion, however, is expected during the 
1960’s when the large crop of babies 
from World War II and the early 
postwar period attains working age. 

The expected expansion in the la- 
bor force between 1950 and 1975 will 
largely reflect an increase in the num- 
ber of people coming of working age, 
rather than changes in labor force 
participation. Actually, the over-all 


labor force participation rate for peo- | 
ple 14 years old and over in 1975 will | 


probably represent little change from 


that recorded in 1950 (57 percent). | 
There will be some changes, how- | 


ever, within this group. Some decline 


is expected in male labor force par- | 


ticipation, virtually all of it among 
youths who will be spending, on the 
average, more years in school—and 
among men 65 years old and over, a 
greater proportion of whom will be 
retired if present pension trends con- 
tinue. 

Also, as time passes, women will 
occupy an increasingly important role 
in the economic life of the nation. 
In 1920, they represented only 21 
percent of all workers; the proportion 
had advanced to 28 percent in 1950, 
and is expected to reach 33 percent 
by 1975. A particularly large increase 
is foreseen among women in the 
middle and older age groups.—Cur- 
rent Population Reports 12/10/52 
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ECLIPSE SUPER-MATIC 
STEAMBOILERPLANITS 
BECAUSE 





eels 
EFFICIENCY AND CAPACITY 





GIVE YOU GREATER 







q... heating surface is larger 
With much greater heating surface 
than most packaged boilers, the 
Super-Matic produces rated h.p. 
quickly, efficiently, under normal op- 
erating conditions. Spreads steam 
formation more evenly. Small 2” 
diameter tubes give maximum heat 
conduction and convection. Boiler lasts 
a lifetime without costly maintenance. 


++. Steam space is larger 


Large boiler shell, with low water 
line, provides large‘steam storage 
area. Result—water line is steadier, 
steam is hotter and drier! 


q.... combustion area is larger 

Large internal furnace, with 300% 
more combustion volume, permits 
high heat output without strain or 
danger of heat cracks. Produces max- 
imum conduction, convection and 
radiation 6f heat to surrounding 
water. All heating surfaces are sur- 
rounded by water, protecting tubes 
from burning! 


» +. water storage is larger} 
Large water capacity gives you “ac- 
cumulator action.’’ Greater reserve 
capacity eliminates fluctuations in 
steam pressure. Result—peak loads 
are easily and quickly met. 
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ECLIPSE FUEL ENGINEERING CO., 1121 Buchanan $F. 
Reckford, Ilinois 
(J Send free catalog A-104 £) Have Eclipse engineer call 


Firm Name. 
Indivi A, g 
Street Addre 
City. 












Eclipse 























Diaphragm of Du Pont “ALATHON” Handles 98% Sulfuric Acid 


/ 
/ 


Tough part withstands repeated 


flexing ... protects valve mech- 


anism ...cuts costs 


In adapting its Saunders Patent diaphragm valve for 
handling corrosive fluids—particularly 98% H»SO, 
heated to 125°F. at 100 psi—the Hills-McCanna 
Company required a diaphragm material that would 
stand up under flexure as well as chemical attack. 
Materials that could resist the chemicals would fail 
mechanically after short use. 

The answer proved to be a diaphragm molded of 
Du Pont “Alathon’”’* polyethylene resin. ‘“Alathon” 
is tough, resilient. Its strength and low rate of water 
absorption (< 0.01%) permit it to withstand flexing 
under abnormal conditions. It resists chemical attack. 
It prevents leakage and sticking . . . protects the 
valve mechanism from corrosive fluids and fumes. In 
use, diaphragms made of “‘Alathon” have meant 
Valve manufactured by fewer failures, lower operating and maintenance 

Hills-McCanna Co., Chicago costs, less down time, increased production. 
Perhaps Du Pont “Alathon” can help you improve 
or develop a product. “Alathon”’ has a unique com- 
bination of properties providing improved perform- 
ance in varied chemical, mechanical and electrical 
applications. For full information on “‘Alathon” and 
setter THies 808 saTTER LIVING other members of the Du Pont family of plastics en- 
+++ THROUGH CHEMISTRY gineering materials, write: E. I. du Pont de Nemours 
i & Co., (Inc.), Polychemicals Department, Room 256 
Po [ VAS h e m ica I S Du Pont Building, Wilmington 98, Delaware. 


*neo. U.S. PAT. OFF. 








DEPARTMENT 


PLASTICS © CHEMICALS 
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Almost every pressure vessel we build pre- 
sents its own particular problems. The most 
effective methods in one case often won’t do 
in the next. We couldn’t, for instance, expect 
to employ the same techniques on both the 
vessels shown here. 

One is very small and is used in a highly- 
specialized process. The other, a giant, is 
much more conventional in style. And in 
between these two extremes we have made 
just about every size and type you can name. 
They all have their differences, all create 
problems. 

The point is, we're equipped to find the 
answers to these problems. And, with the 
answers at hand, we can furnish the steel, 
the forging equipment, the heat-treating, the 
machining facilities, and the skilled man- 
power needed. When you commission Beth- 
lehem to build a forged pressure vessel, the 
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job will be done correctly with every detail 
complete. 

The next time you are planning reactors, 
filters, converters, separators, large auto- 
claves, or accumulators, consult a Bethlehem 
engineer. He will be glad to co-operate with 
members of your technical staff as they design 
the vessel or vessels you need. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast 
Steel Corporation. Export Distributor: Bethlebem Steel Export Corporation 





Edited by Morgan M. Hoover 





Acid circulating screens for pulp and paper mfg. 


Molybdenum Stainless Steels 


The corrosion resistance of these important materials of construction to a number of 
corrosives, with physical and mechanical properties, applications. 


Dyeing machine for nylon yarns. 


COMMITTEE OF STAINLESS STEEL PRODUCERS, American Iron and Steel Institute 


Nore: This is one of a series on stain- 
less steels. Refer to the first article in 
the series in the April issue for what 
to consider in the selection of stainless 
steels regardless of grade.-—Eprror. 


Generally, the most corrosion-re- 
sisting standard stainless steels for 
chemical processing work are the 
molybdenum-bearing grades. The ad- 
dition of molybdenum has the specific 
effect of raising corrosion resistance of 
18-8 stainless in such media as sul- 
furous acid, sulfuric acid, phosphoric 
acid, formic acid, and various hot or- 
ganic acids. Resistance to pitting is 
substantially bettered. These grades 
also have the highest creep strengths 
at elevated temperatures of any of 
the standard stainless steels. 

Type 316, the basic modification, 
gives useful service at room tempera- 
tures in sulfuric acid of concentrations 
lower than 15 and higher than 85 
percent. Between 20 and 80 percent 
acid concentration, Type 316 is sub- 
ject to rapid attack. As the tempera- 
ture rises, the corrosion rate goes up 
accordingly, and even Type 316 is 
not very useful under high-tempera- 


302 


ture conditions. However, additions 
of ferric sulfate, copper sulfate, nitric 
or chromic acids to the solution will 
greatly reduce attack and has per- 
mitted many economical applications 


of Type 316. Type 316 is preferred 
to Type 304 where naphthenic acid 
at high temperatures is present. 
Where extensive welding is in 
(Continued to page 310) 


Standard Wrought Molybdenum-Bearing Stainless Steels 


AISI 


Molyb- 


Phos- 
Types Carbon Manganese Silicon phorus Sulfur © Chromium Nickel denum 
0.10 max. 2.00 max. 1.00 max. 0.040 0.030 16.00-18.00 10.00-14.00 2.0-3.0 
0.03 max. 2.00 max. 1.00 max. 0.040 0.030 16.00-18.00 10.00-14.00 1.75-2.50 
0.10 max. 2.00 max. 1.00 max. 0.040 0.030 18.00-20.00 11.00-14.00 3.0-4.0 


* Note: As  eagcacme modification of Type 316 is Type TS316 containing 1.75-2.50 molybdenum as 


required by N 


Physical Properties & Working Characteristics of Wrought Molybdenum Bearings Steels 


in the Annealed Condition 


AISI Type 


Modulus of elasticity in tension, psi 
Desmey, t Ib./ 
Specific 


em./om 
Hanan ‘permeability, annea! 
fic heat, Btu./lb./deg. r we 212 F.).. 


ease conductivity, Btu. /hr./ft.*/ft./deg. F.. é 


Max. continuous tem 
Melting point ran, ¥' mm > 
Forging practice vies ini cone} F 
Annealing ten.p., 


electrical resistance at room temp., microhms/ 
r 


88 


—— 


XXX ie ia ee 
mMeucoio 
xx KKK ie ie 


me boro 


a25 
erete 


Cool ra pidly from 
1,8! 
400- 760 


Note: Whesever possible values given are from AISI Steel Products Manual, Section 24, April 1950 
ASTM figures have 


Where no were available 
No. 32h, Table eae 


been used (Ref. ASTM Technical publication 
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HAYNES Alloy Sheet and Plate 


For SEVERE SERVICE conditions 


You can obtain sheet and plate of four differerit Haynes alloys, all 






Fear: 8 


ok oe ON ey 





+. 






specially designed to combat certain severe service conditions, for the 






fabrication of processing equipment. The alloys are all strong and highly 






MER ne, 


resistant to heat, oxidation, and chemical corrosion. The chart below 





Sesh grt AR SL By HS Ht erin, 
” —- 


will give you an idea of where each is most commonly used. 





Haynes alloy sheet and plate have been used successfully for many 






different types of fabricated equipment. Typical applications include 






reaction vessels, condensers, autoclaves, heat exchangers, evaporators, 






dryers, mixers, agitators, fans, and blowers. The alloys can be fabri- 





cated by deep drawing, spinning, pressing, forming, and welding. 






All four Haynes alloys are supplied in hot-rolled sheet and plate in 
thicknesses of 1 in. down to 24 U.S. Std. (0.025 in.). These materials 


are furnished annealed and pickled with a commercial No. | finish. If 







you wish further information about Haynes alloy sheet and plate, 






contact the nearest Haynes Stellite Company district office. 












USE SHEET OR PLATE OF FOR RESISTANCE TO 





HASTELLOY Alloy B Hydrochloric acid, wet hydrogen chloride gas, 


(nickel-molybdenum- 
iron) 


ts eS 


Cees 


seh. 


>, 


sulphuric acid, phosphoric acid, organic acids, high 


Cat 


temperatures. 


iP Sane, Ste 
WRU; 


HASTELLOY Alloy C Nitric acid, free chlorine, acid salts, hydrochloric 


Sst 













@ vie eee gag acid, sulphuric acid, phosphoric acid, organic acids, 
Be sulphurous acid, high temperatures. 
‘ MULTIMET Alloy 
‘ ATs (cobalt-chromi Oxidation, high temperatures. 
if nickel-iron) 
Pickling Equipment n HAYNES Alloy No. 25 Oxidation, high temperatures, carburization, wet 
* Aig (cobalt-chromium- chlorine, nitric acid. 
tungsten-nickel) 





HAYNES 


TRADE-MARK 





“Haynes,” “Hastelloy,” and “Multimet” are trade-marks of Union Carbide and Carbon 
Corporation. 
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Corrosion Resistance of Type 316 Stainless Steel 


Acataldeh ye 











Corrosive 


| 
1 


og 




























































































































































































































































































































































































































































































































































































































































































(Continued on page 306) 
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DURCO ALLOY VALVES 


THE DURIRON COMPANY, Inc. 
DAYTON, OHIO 


The Duriron Company, Inc. offers several types 
of chemical service valves for your corrosive ap- 
plications, For example, the Durco Type F valve 
is regularly stocked in Durimet 20, 18-8-S-Mo 
and Monel; and supplied on special order in 
other alloys to answer your corrosive handling 
problems. For 40 years The Duriron Company 
has supplied valves and other corrosion resist- 
ing equipment to the chemical industry. 





Corrosion Resistance of Type 316 Stainless Steel (cont.) . . - 
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(Continued on page 308) 
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NATIONAL CARBON OFFERS 


LOW-COST PRODUCTION with 
new “KARBATE’” stanparp HCI apsorser 


BRAND 


@ PRODUCES UP TO 20 TONS 
PER DAY OF 22° BAUME HCI 


@ PNEUMATIC AUTOMATIC 
CONTROL 


@ STANDARD ACCESSORIES: 
SUPPORT FRAME, MIST 
ELIMINATOR, NON-SIPHONING 
SEPARATOR 


@ COMPACT, LIGHT WEIGHT 
@ EASY TO ASSEMBLE AND INSTALL 


@ EXCEPTIONALLY LOW 
MAINTENANCE 


| @NO VENT LOSSES 


@ LOW PRESSURE DROP 
@ SHIPPED FROM STOCK 
@ MINIMUM INSTALLED COST 


Write For New Catalog Section S-7460 


... ALL “KARBATE” IMPERVIOUS GRAPHITE 


BRAND 


EQUIPMENT GIVES YOU: 


@ OUTSTANDING CORROSION RESISTANCE trade-mark of 


Union Carbide and Carbon Corporation 


@COMPLETE IMMUNITY TO THERMAL SHOCK NATIONAL CARBON COMPANY 


A Division of Union Carbide and 
@FREEDOM FROM METALLIC CONTAMINATION 30 East 42nd Street, New York 17,N. Y. 


District Sales Offices: 


@LONG LIFE—LOW MAINTENANCE Atlanta, Chiago, Dallas, Kansas City, 


New York, Pittsburgh, San Francisco 


tn Canada: National Carbon Limited, 
Montreal, Toronto, Winnipeg 
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Corrosion Resistance of Type 316 Stainless Steel (cont.) .. . 


Phenol Phthalic Anhydride Picric Acid 



























































































































































































































































































































































































































































































































































































































































(Continued on page 310) 
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7s corrosion corting you money? 


WRITE FOR FACTS ON 
RIGID, NON-PLASTICIZED 


bi 6200 
POLYVINYL-CHLORIDE 


A BOLTA-HARTWELL PRODUCT 


Boltaron 6200 is the outstanding corrosive-resistant ma- 
terial on the market today and retains the exceptional 
properties of unmodified Polyvinyl-Chloride. It is a supe- 
rior, chemical resistant product particularly adaptable to 
the plating industry for exhaust systems, acid and alkali 
baths and for carrying corrosive solutions of all kinds. 

Availability: Sheet Stock in sizes approximately 30” x 
60” — 1/32” to 1” thick; Bar Stock in 10’ lengths, 4” to 
2” in diameter; Pipe in 4” to 2” sizes and in 10’ and 20’ 
lengths; may be threaded using ordinary pipe dies; Fittings, 
standard, threaded I.P.S. fittings carried in stock in 4” to 
2” sizes. 

National distribution has been established through 
strategically located fabricators in the United States, 
selected and trained by the Hartwell Company to efficiently 
and economically use Boltaron 6200 for outstanding re- 
sults. Direct your inquiries to 


H. N. HARTWELL & SON, INC. 


industrial Plastics Division * Park Square Building, Boston 16, Mass. 
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PROPERTIES OF BOLTARON 6200 
(Write for specific results of ASTM tests.) 


Chemical Properties — Outstanding chemical resistance 
to organic and inorganic acids, alkalies, alcohol and food- 
stuffs. Laboratory tests are continuously carried on. Com- 
plete information available on request. 


Thermal Properties -— Excellent low temperature factor, 
high heat distortion temperature, low coefficient of ex- 
pansion, non-flammable. 

Mechanical Properties — Great strength, light weight, 
high impact strength, non-toxic, ability to be drawn, 
formed, molded, machined and welded by hot gas tech- 
nique, good deformation and abrasion resistance, 


PARTIAL LIST OF USES 


Electroplating Food Processing 
Anodizing Dairy Products Processing 
Dyeing & Bleaching Textile Processing 
Tanning Photographic 

Brewing industrial Plumbing 


Boltaron 6200 is manufactured in the United States 




















NETTCO Agitators 
conserve power costs. 


h: Precision onti-friction bearings re- 
duce maintenance and downtime. 


LSD High-efficiency gearing gives maximum 
service with minimum maintenance. 


KID High strength, alloy steel vertical shaft for 
defiection-free operation. 


Agitator, shaft, and stirrer-—the complete 
unit from top to bottom — engineered for 
individual processing requirements, 


Many types and sizes of stirrers to 
choose from. 





Wherever agitation is a primary processing operation, you'll find Nettco 
Engineered Agitators. Major paint companies, famous pharmaceutical 
houses, leading process industries, soap companies, and countless other 
industries large and small come to Nettco to get the most for their 
agitator dollars. 

We would be very happy to work with you on your agitating require- 
ments. Send for complete information, recommendations, quotations. 
New England Tank & Tower Company, 87 Tileston Street, Everett 49, Mass. 


| 
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316 STAINLESS STEEL 
(Key on page 304) 





Trichloroacetic Acid Trisodium Phosphate 

































































































































































Corrosion charts which accompany this 
article were prepared from ‘Corrosion 
Data Survey,” G. A. Nelson, copyright 
Shell Development Co., Emeryville, Calif. 


(Continued from page 302) 


order, Type 316L, a low carbon modi- 
fication of ‘Type 316 (carbdn = 0.03 
max.) is available. As does Type 304L 
discussed in the last article, Type 
316L resists harmful carbide precipi- 
tation from welding but should not 
be used if service temperatures are 
over 800 deg. F. 

Even greater corrosion resistance 


can be obtained if Type 317 is used. 


Typical Type 316 Applications 


Sulfite pulp and paper production 

Sulfurous, sulfuric, phosphoric, formic, 
acetic acids 

Flue gases containing sulfur dioxide 

Rapidogen aging of textile fibers 

Distillation of formic acid 

Hot concentrated lactic acid and naphthe- 
nic acid 

Photographic equipment 

Nitration reactions 

Podbielniak counter-current solvent ex- 
tractors 

Aspirin manufacture (acetylization of 
Salicylic acid) 

Spray nozzles, flake drying belts in soap 
manufacture 

High-pressure hydrolysis of fats and oils 

Catalytic hydrogenization of fatty acids 

Distillation, fractionating equipment 

Heat exchangers, valves, pumps, mixing 
tanks 

Manufacture of alkyd, acrylic, vinyl, and 
styrene resins 

Reaction of phthalic anhydride with a 
polyhydric alcohol 

Reactors for ammonia and sulfuric acid 

— roofs in the making of phosphoric 
ac 
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Representative Mechanical Properties 


AISI Type 
Sheet & strip, annealed 
Tensile strength, psi 
PS stre ae a 
ongation, in2in.... 
Rockwell hardness, . i 
Bars, mer 
Tensile stren 
Yield strengt! 
8 etre % in no ae ae 
Brinell ness ae 
Endurance limit, psi. 
Bars, (1") cold drawn 
Tensile strength, psi 
Yield strength, ‘Psi. . 
Elongation, % in 2in...... 
Brinell hardness. . iallacah 
Endurance limit, psi 


Reference—Steel Products Manual, Stainless & | 
Heat Resisting Steels, Section 24, American Iron & | 


Steel Institute. 


Type 317 is essentially a modification | 


of Type 316 with more molybdenum 


added to meet more severe conditions. | 


While useful wherever Type 316 finds 
application, Type 317 is especially 
recommended for textile equipment, 
sulfite digesters and the manufacture 
of inks and pharmaceuticals. It ex- 
cels in places where freedom from 
contamination is necessary. At the 
present time due to emergency restric- 
tions, Type 317 is not generally avail- 
able. 

There is a non-standard modifica- 


tion of Type 316 which is finding | 
increasing use in particularly severe 
applications where intricate welding | 


must be performed on heavy plate or 
where the equipment must operate 
continuously at sensitizing tempera- 
tures. This modification—sometimes 
called Type 318—contains columbium 


as a stabilizing component in the | 


alloy. 
Corrosion data which accompany 


this article show that Type 316 is as | 
good in almost all cases as Type 304 | 


stainless. It is, in most instances, 
better. As in the previous article, it 


is best to use these charts for screen- | 
ing purposes only. Specific tests are | 


the only reliable means for deter- 
mining how a given alloy is going 











SEALOL named exclusive representa- 
tive in the United States and Canada 
for FLEXIBOX mechanical seals for 


process pumps... 


Flexibox, long recognized as the 
leading designer and manufacturer of 
mechanical seals in England and 
Europe, has now teamed up with Sealol 
to bring to American Industry the latest 
improvements in this field. Flexibox 
designs have already been field-proven 
by over 15 years in refinery and chemi- 
cal service, performing safely, econom- 
ically, and dependably on pumps 
throughout the world. 


Patented U.S.A. and Foreign Countries 





to stand up. Now Sealol’s own engineering, manufacturing, and service organiza- 
tions are ready to help you in applying Flexibox designs to your shaft 
sealing problems. For further information, write to Sealol Corporation, 


45 Willard Avenue, Providence 5, Rhode Island. 


Chicago, Cleveland, Los Angeles, Philadelphia, Tulsa 
In Canada: 
Lyman Tube & Bearings, Ltd., Montreal, Toronto, Winnipeg 





New Corrosion Glossary 


The Inter Society Corrosion Com- 
mittee, National Association of Cor- 
rosion Engineers, which now comprises 
32 affiliated technical organizations in- 
terested in and doing corrosion miti- 
gation, is compiling a glossary of 
corrosion terminology. Hugh P. Godard, 
Aluminum Laboratories, Ltd., Kingston, 
Ont., said two new members were added 
during the year ending March 15, 1953. 
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Proper Fabrication of 
Unplasticized PVC Equipment 
To Bre the inherent potentialities of plastic equip- 


ment, new fabrication techniques are being developed. 
Here’s what to consider with unplasticized PVC. 


GEORGE 8S. LAAFF 


Selection of a plastic for use in 
chemical process equipment involves 
a careful balance of economic con- 
siderations with physical properties, 
corrosion resistance, and fabricating 
possibilities. More often than not, 





Gerorce §. Laarr is director of re- 
search and development, The Bolta 
Co., Lawrence, Mass. This article is 
based on material taken from the 
author's paper given before the spring 
meeting of the American Society of 
Mechanical Engineers, Columbus, 
Ohio, April 28, 1953. 
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unplasticized polyvinyl chloride lends 
itself to a favorable balance of these 
various factors. 

To reap the benefits. obtainable 
from the selection of unplasticized 
PVC for chemical process equipment, 
the designer must be aware of the 
proper fabrication methods and the 
corresponding design kinks. He may 
be less familiar with these aspects than 
he is with the corrosion resistance and 
the physical properties of this material. 


UNPLASTICIZED VS. RIGID PVC 
First of all, the fabricator cannot 


hope to produce a product that will 
approach its theoretical possibilities 
unless the basic materials he has to 
work with are what they should be. 

In this connection, the distinction 
between unplasticized and rigid poly- 
vinyl chloride is important. Truly “un- 
plasticized” PVC today is actually a 
purely theoretical phenomenon. The 
term “unplasticized” is used, however, 
as the term “rigid” PVC would open 
the entire field to the use of so-called 
processing aids and other types of 
modifiers without violating the basic 
terminology; whereas, the word “un- 
plasticized” is much more specific and 
restricting. In a general way, com- 
mercial unplasticized PVC may be 
considered as a compound of substan- 
tially pure polyvinyl chloride resin in 
which only the minimum amount of 
stabilizer for processing stability is 
used. The optimum physical and 
chemical properties are obtained in 
unplasticized PVC. . 

“Rigid” PVC is the term applied to 
compounds which are substantially 
resin and stabilizer, to which modify- 
ing resins, fillers, and often small 
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Tests for Various Shapes of Unplasticized 
Polyvinyl Chloride 


Extruded Rods and Bars 


Brittleness—A hammer blow on material 
held — in a vise should not result 
in glass-like shattering. 

Non-homogeneity—Acetone immersion for 
several days should result in swelling 
only, with no evidence of cracks, bub- 
bles, separations, or porosity. 


Extruded Pipes and Tubes 


Brittleness—A hammer blow should not 
result in glass-like shattering. It should 
be possible to flare the end of the wall 
of the tube or pi with pliers or 
wrench with no evidence of brittleness. 

Non-homogeneity—Acetone immersion for 

several days should result in swelling 

only, with no evidence of cracks, bub- 
bles, separations, or porosity. 


Laminated Sheets 


Brittleness pag em ni strip 
in. thick of laminated 
temperature should submit to repeated 
bending without cracking. 

Brittleness (impact)—There should be no 
evidence of excessive brittleness on 
striking the sheet with a hammer. 

Homogeneity—Hammer blow and knife 

test —- Continuous delamination 
should not be 


% to % 
sheet’ at room 


ssible with a ham- 
mer and ‘ 

Steam-oven and hot-gun test—A sheet 
should not delaminate or blister 
when subjected to 320 deg. F. for 
15 min, in steam oven or when 


subjected to blast from hot-air gun | 


at approximately 500 deg. 


Acetone test—A sheet should not show | 


evidence of delamination after 1-2 













Cus J AMINEX 


FIBERGLASS 
WILL NOT CORRODE! 






Venturi 











hr. immersion in acetone at room | 


temperature. 
Melded Blocks 


Brittleness—Impact or hammer blow test 
—same as for rods. 


Non-homogeneity—-Acetone test—same as 


for rods. 


amounts of plasticizers have been 
added. These modifications are usually 
made to improve processing properties. 
The processing aids or modifiers added 
to the pure PVC resin, whether in 
polymerization or in subsequent proc- 
essing, will reduce the intermolecular 
attractive forces of the polyvinyl chlo- 
ride and thus will change the physical 
and chemical properties from those of 
pure resin. “Rigid” PVC will usually 
have lower physical and chemical prop- 
erties than “unplasticized” PVC. 


TESTS FOR UNPLASTICIZED PVC 


One test to determine whether or 
not the processor of unplasticized PVC 
has excessively adulterated his product 
is the determination of the heat dis- 
tortion point. This test by ASTM 648- 
48T will give values below 160 deg. F. 
if an unplasticized PVC has been ex- 
cessively adulterated. Tensile values 
(ASTM 638-49T) falling below 8,000 
psi. also indicate undesirable modifica- 
tions. 

Unplasticized PVC should meet a 
group of other tests which will estab- 
lish just how well the basic material 
has been processed (see table). 


WELDING 
Method of fabrication offering the 
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“Make us a 
Ketter Venturi that Costs Less!” 


Write for Free 
Laminex Data Sheet 
or to have a Laminex 
Representative advise 
you. No obligation! 


























































LIGHTER, 
STRONGER , 
BETTER 
yetcosts less than 
stainless stee 










































In four huge plonts of one of America’s biggest cor- 
porations, the sensational new Venturi we molded of 
Lominex fiberglass is in operation — measuring air in 
conditioning and similar systems. It fully satisfies an urgent 
demand with these advantages: 


* Non-corrosiveness - 

* High flexural strength 

* Super-smooth interior 

* True taper 

* Lower cost than stainless steel 

* Light weight 

* High humidity resistance 

* All strength and advantages of laminated fiberglass 


When you need strong non-corrosive light-weight forms 
with unique advantages, we can fill your needs af low 
cost. We regularly produce Laminex tanks, trucks, con- 
tainers, hoods, vents, etc. Standard sizes in stock, others 
custom molded to your specifications at a cost less than 
aluminum, far less than stainless steel. In addition, many 
requirements can be fabricated, eliminating mold charge. 


Without obligation, let us show you how hundreds of 
problems can readily be solved with Laminex (patented) 
Molded Fiberglass. 


L 


A MINIEX 


CORPORATION 


Ma Ss. 


994 Jefferson Street, Fall River 


















Prater Airlocks on dust collectors in an asphalt batch 
plant. (Photo courtesy Dustex Corp., Buffalo, N. Y.) 


PRATER 


ROTARY AIRLOCK 


Where finely ground or granular 
products are to be removed from dust 
collectors, air classifiers, bag filter com- 
partments, spray or rotary dryers. ..you 
can do it efficiently and economically 
with Prater Rotary Airlocks. Sealing off 
the bottom discharge of dust collectors, 
they prevent air leakage and feed the 
dust collected from the system. Used as 
a feeder, they propel materials into 
pneumatic conveying lines or other 


The Prater Feeder can be equipped with 
a variable speed transmission to feed 
materials continuously at a pre-deter- 
mined rate. Volume can be changed 
instantly. Prater Rotary Airlock Feeders 
are made in three sizes — 8”, 10”, 12” 
with renewable rubber wiper strips set 
in-machined slots to form an all-around 
tight, but flexible, seal protecting the 
rotor against air leakage (see open end 
view above). 


war's You: YOUR PROBLEM? Jot down the details of your 
; Qe application and mail them to us. Our engineers will 
help you plan your flow sheet and specify the proper equipment. 


PRATER PULVERIZER COMPANY 
1517 S. SSth Court, Chicago 50, Ill. 
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Forms Available 

Sheets, 1/38 in. ae 1 in. 

Tubing and pipe, in, through 6 in. 
Bar stock, round oa hexagonal 
Solid blocks for heavy cross sections 


Welding rod 
Molding compounds for transfer molding 


widest range of applications and ex- 
tending the possible size. of installa- 
tions almost infinitely is that of hot-gas 
welding. 

The raw stock which the fabricator 
uses must first of all be capable of a 
good weld. Some high molecular 
weight resins cannot be welded unless 
the resin and the welding spline have 
been modified, although such changes 
are to the detriment of other equally 
important properties. Use of such 
PVC resins is to be avoided. 

Much of the art of early hot-gas 
welding has now been resolved into 
widely accepted concepts. Present day 
hot-gas welding torch consists of a 
coiled tube, heated by a gas flame or a 
resistance coil, through which passes 
the welding gas, usually compressed air 
or an inert gas such as nitrogen. By 
varying the size of the flame or the 
resistance and/or the volume of the 
inert gas, the temperature of the issu- 
ing hot gases may be varied over a wide 
range. For welding unplasticized 
PVC, temperatures of 475-550 deg. F. 
are normally used. 

Weling of unplasticized PVC is 
essentially the same as the electric-arc 
welding of metals in regard to the 
preparation of the pieces to be welded. 
Main difference is in the type of join- 
ing which takes place. While complete 
fusion of the rod and stock takes place 
in metal welding, with a thermoplastic 
such as unplasticized PVC a simple 
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“ =~ | SIMPLICITY cuts costs 


when you buy and use the 





Sufficient cross-section 
of material at the junction 
point of smoll and large 
oreas as compared fo non- 
topered cross-section 

T 
Distribution of stress in 
Shear will greatly increase 


the maximum downward 
load 





“Breok 


Lai) i) 
Y 
Y : 
ZZ 
Distributing torque forces | Easily replaceable Precision manufac- Only ong stuffing box (under 
into a lorger cross-section- | side plates tured rotors suction pressure) 


o/ area will reduce excessive 
flexure at hub and shoft 


Junction 
bax 


























All connections over 2” 
are flanged 














| : New Simplified Design Allows 
A Lg SC*C‘OWigh Quality at Low Cost 


bonding takes place between the con- 
tacting surfaces of the rod and stock. 
A slight pressure applied to the rod 
forces the two melted surfaces to- 
gether, producing a homogeneous 


weld 
i Easy to assemble, disassem- 
To obtain uniformly good welding, | bs v " 
the area to be welded as well as the ble—cuts maintenance costs. 


rod must be sufficiently preheated by 
the hot-gas jet before being forced into , = ares ge a 
the weld bed. Too little heat results 


in a poor bond while overheating may | © Short, lorge diameter shaft 
cause the material to decompose. r 


When proper techniques are fol- “I 
lowed, weld values may be obtained | — i or vertical Con- rounded 1905 Member AGMA. 


which will normally be 85 percent of S & : 
the tensile value of the base material. | Sa _ 8 t 
Often the tensile strength of the weld | | r © | 

Write for “Hydrex Pump 


is greater than the sheet. The impact | “a> Reply Sheet.” Reverse ‘GEAR and PUMP CO.. Inc 
strength in the vicinity of the weld |  (gqamm® side can be filled in for [i i 


is reduced. Ee Prompt quotation. 9259 Hudson Blvd., North Bergen, WN. J. 
| 


Proper welling must be considered ee a ne ie ee 
the most important element of fabri- | 2 ’ Mw eae ace moe 





© Hydraulically balanced axially 


© Shaft hardered and ground at 
stuffing box. Minimizes weer. 
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Where weight is worth money... 


bagging? ... checkweighing? . . . batchweighing? 


Shockproof leverage system — new design elim- 
inates wear vulnerable knife-edge pivots. 

Automatic contro! and operation — you use fewer 
personnel, minimize “human factor” in weight determi- 
nations. 


Optional design features — capacities, controls, 
feeding systems, and many other specifications are 
easily designed to suit your needs. 

Precision construction — -expert constructicn to 
proven design assures accuracy over long periods. 
For more complete details on the Thayer Scale suited 
to your job, write outlining your problem. 


Thayer Automatic Filling Scale Model 600G 


For holding, filling and checkweighi of powdered mate- 
rials to tolerances within 2 oz. Feeder les both highly flood- 
ing materials and those which flood only at times. Utilizes both 
gravity flow (plus compressed air or vibration when needed) and 
positive “dribble” feed. When proper weight is reached, feed 
gates close and eT lights indicate end of filling cycle. If 
ar is O.K., light ,and filled bag is dropped or held for 
button release. 


Handles up to 6 bags per minute of unit weights ranging from 
25 to 200 pounds. Also available as a net-weigher. Write for 
Bulletin 600G. 


Thayer Fully-Automatic Filling Scale Model 400N 


New fully-automatic scale for weighing and discharging loads 
for bagging or batchweighing. Dry materials in granular or pellet 
form are readily handled by unique feeding system that decly 
controls amount and rate of feed of any free-flowing material 
without pre-aerating or a grenen o Once speed and weighing 
controls are set, ion is completely automatic. 

Handles weight units from 25 to 200 pounds at speeds up to 
10 units per minute. Stainless steel feeding system, Also available 
as gross-weigher. Write for Bulletin 400N. 


Thayer Checkweight Scale Mode! 200R 


Automatically indicates weight of filled bags, drums and 
cartons. Offweight packages are separated from those properly 
filled by having the motor-driven, two-way conveyor deposit them 
at opposite “ope of — Over- = under-weight tolerances are 
independently adjustable over a wide range. 

Dial shows how much ckage is offweight and horn 

is discharged. Optional 


a minute with unit 


Thayer Checkweight Scale Model 2005 


This Thayer scale has same performance specifications as 
Model 200R but has the conveyor platform belt only 10” above 
the floor. With the conveyor located beneath the scale, the spill- 

broken ae = to the floor and not affect the 
i ollow. 


Send for details today! 


it pays to be sure! 
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cation. An intensive training course is 
an absolute necessity for producing 
expert plastic welders. 

The metal welder’s hand would ap- 
pear too heavy. Perhaps only a few 
of the techniques which he has de- 
veloped to the point of habit would 
appear of value in welding unplasti- 
cized PVC. His experience, however, 
will quickly prove invaluable in acquir- 
ing the new plastic welding tech- 
niques. On the other hand, a person 
completely unfamiliar with metal weld- 
ing, with proper aptitude and training, 
should develop into a good plastic 
welder. It is generally believed that 
the continuous, accurate and delicate 
routine operation of plastic welding 
will find women better suited than 
men. 

Performance of each plastic welder 
must be checked periodically. Actual 
physical tests of sample specimens are 
the most positive method of arresting 
the development of bad practices and 
sub-standard weld values. The experi- 
ence of German fabricators of unplasti- 
cized PVC has shown that periodic 
performance tests of plastic welders 
maintained and improved weld values, 
while unchecked welders’ performance 
was 25 to 50 percent below optimum 
results, 

Once the basic weldability of a ma- 
terial has been determined, the fabri 
cator must be constantly aware of the 
following rules in all subsequent work: 

1. Design of the weld should con- 
form to the correct shapes (see cut) 
incorporating the conceptions of 
proper stress distribution. 

2. Surfaces to be welded should be 
clean and smooth but not polished. 

3. Amount of heat applied by the 
welding gun should be uniform along 
the length of the weld, and it must be 
sufficient to effect melting of the rod 
surface and softening of the rod and 
melting of the weld-bed surfaces with- 
out localized decomposition. 

4. Auniform pressure must be 
maintained on the welding rod at right 
angles to the plane of the weld to in- 
sure intimate contact between the 
melted surfaces of the rod and the 
bed. 

5. Utmost uniformity should be 
sough* in a weld, Waviness along the 
weld, and elongation of the rod must 
be avoided. 

6. Fewest rods possible should be 
laid in a single bed because each weld 
increases the danger for strains and 
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overheating with subsequent weaken- 
ing of the complete weld. 

7. If an error is made in the course 
of a weld, work should be stopped and 
the faulty area scraped out and re- 
placed by a properly laid bead. 


MOLDING 


Unplasticized polyvinyl chloride 
may be shaped in fabrication by slight 
modifications of the common molding 
techniques used in the plastics indus- 
try. Shallow forming may be done on 
thin sheets by the vacuum method 
illustrated. The molds may be made 
inexpensively of wood, masonite or 
aluminum. A vacuum of 17-25 in. of 
mercury is sufficient to mold sheets up 
to 4 in. thickness. The material is 
heated to 215 deg. F. in an oven and 
is then quickly placed on the mold. A 
sealing frame is lowered, and the 
vacuum is applied. This suction is 
maintained until the stock cools some- 
what, and then the molded piece is re- 
moved. After complete cooling, it is 
trimmed on a saw, router or shear. 

Where mokiings are made of 
thicker materials or where deeper 
draws or sharp curves are required, the 
“plug and ring” mold (see cut) may 
be used. The sheet, heated as in 
vacuum molding, is placed in the 
mold. The forming plug is lowered 
until the pressure ring grips the sheet 
edges. The plug then continues down- 
ward pressing sheet into mold contour. 

For intricate shapes and heavy cross- 
sections, the transfer molding tech- 
nique is followed. Pipe fittings and 
similar parts are produced by this 
method. Weighed charges of unplasti- 
cized polyvinyl chloride are heated and 
then placed in the transfer pot or 
cylinder. The transfer piston moves 
downward under pressure and forces 
the hot materials through an orifice 
into the steel mold itself. The mold 
is then cooled and the piece is re- 
moved. Because of high mold costs, 
this method of fabrication is usually 
used in making those shapes which 
are complex and which are used in 
great quantities. 


MACHINING 


Unplasticized PVC may readily be 
machined on the common wood and 
metal working tools. There are some 
slight modifications and precautions 
which must be observed, but the 
adaptation of skills and tools to shap- 
ing this material is not difficult. Saws 
should have little or no set. (Cont'd) 
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Handling 1,450,000 pounds of bulk material per 
month, one manufacturer using Tote System 
equipment reports an actual saving of 30 cents 
per hundredweight—or a total saving of $4,350 
per month. 

Cost of the Tote System installation to handle 
this material was $23,150. Thus, this user paid 
for his equipment out of savings in less than 
six months.t 

Wherever Tote* has been installed—by small as 
well as large plants handling bulk materials — 
substantial savings have been reported on con- 
tainer costs, labor costs, storage costs, freight 
claims, product loss, product contamination and 
deterioration, and inventory. 

Tote—built around easily handled aluminum bins 
— makes these savings possible because it is a com- 
plete, automatic, mechanical system for filling, 
storing, transporting, discharging, weighing and 
blending all types of bulk materials, including 
liquids. 

Tote Systems now handle a di- 

verse list of products including 

sugar, flour, salt, soap, deter- 

gents, cocoa, cement, whiting, 

carbon black, powdered coffee, 

powdered plastics, fluorescent 

powders, ethocel, phthalic any- 

hydride, and polystyrenes. Tote 

is equally effective for in-plant or 

inter-plant operations. 

Tote engineers will survey YOUR 

plant to determine the savings 

YOU can effect, at no cost or ob- 

ligation. 


+User’s name upon request. 


Write for 
NEW Iliustrated Literatur 


*Tote and 
Tote System 


1 } , 
v.8 Fo d System, Inc. 


600 S. 7th 
Beatrice, Nebraska 





NO STUFFING 


’ PULSAFEEDER 


No packing or other leak-likely gland can 
be in contact with chemical being handled 
by the Lapp Pulsafeeder. A hydraulically- 
balanced diaphragm acts as a floating par- 
tition, without mechanical load or pressure 
differential—assures isolation of chemicals 
being pumped from all working pump parts. 
Pumps against pressures to 2,000 Ibs., at 
constant pumping speed—variable flow for 
continuous processing results from variation 
in piston-stroke length-controlled by instru- 
ment air pressure responding to any instru- 
ment-measurable processing variable. 


WRITE FOR NEW BULLETIN No. 300, just 
issued. 24 pages of description, speci- 

fications, typical applications, flow charts. 

Inquiry Dota Sheet included from which 

we can make specific engineering recom- 

merdation for your processing require- 

ment. Write Lapp Insulator Co., Inc., 

Process Equipment Division, 739 Maple 

Street, Le Roy, N. Y. 
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This material may be sawed, cut, 
turned, milled, bored, punched, and 
polished. Cutting speeds are similar 
to those used for light metals. Un- 
plasticized PVC is a poor heat conduc- 
tor, however, and efficient cooling 
must be provided to prevent localized 
melting of the stock. 


STRESS DISTRIBUTION 


In the shaping of parts, the fabri- 
cator must avoid sudden contour tran- 
sitions -and notches. Heavier cross 
sections than would be normal with 
other structural materials must be 
used in regions of high stress. Design 
is done with a view toward distributing 
predictable stresses over wider areas 
(see cuts). The concentration of 
stresses at a point must be avoided. 

With regard to assembly, since the 
material lends itself so well to shaping 
by the normal wood and metal tools, 
fine workmanship should be expected. 
Tolerances can be held quite close, 
and there should be no evidences of 
cracks, gouges or tool marks on fin- 
ished fabrications. 


| Enter Hastelloy F 


Hastelloy alloy F is a new nickel, 
molybdenum, chromium, iron alloy 
developed as the result of a long-range 
research. program. This alloy will 
withstand the corrosive effects of 
oxidizing and reducing acids; it can 
handle both acid and alkaline solu- 
tions; it will resist pitting and stress- 
corrosion cracking in chloride solu- 
tions; and it has good hot-working 


| characteristics. 


Hastelloy alloy F has not been fully 
tested under all the many and varied 
conditions that exist in the compli- 
cated field of corrosion. Its full 
potential will not be known until it 
has had a chance to compete against 
current alloys in the metals, chemi- 
cals, petroleum and other industries. 
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Tests made so far with this new 
alloy have been encouraging. One 
bears mentioning here. The A. O. 
Smith Corp. was looking for an 
alloy to be used as a lining in the 
dome of a paper and pulp digester. 
None of the corrosion-resistant alloys 
available at that time was satisfactory. 
Hastelloy alloy F was tried—because 
it was new. No one expected it to 
work. But it did—and so successfully 
that it is now the standard material 
of construction for that application. 

More tests will be made—and more 
uses for this new alloy will be found. 


HOW ALLOY F WAS DEVELOPED 


Development of Hastelloy alloy F 
stemmed from a research program 
aimed at producing an alloy inter- 
mediate in price, corrosion resistance, 
and workability, between the auste- 
nitic stainless steels and the nickel- 
molybdenum alloys. An effort was 
made to produce an alloy that com- 
bined the excellent resistance of the 
austenitic stainless steels to strong 
oxidizing conditions, and the unusual 
ability of the nickel-molybdenum 
alloys to withstand reducing solutions. 
Approximately 250 alloys were tested 
during the research program. 


CORROSION TESTING 


Corrosion portion of the program 
consisted of testing the alloys in 65 
percent nitric acid at the boiling 
point, a strongly oxidizing acid; boil- 
ing 10 percent sulphuric acid, a typical 
reducing acid solution; and a 10 per- 
cent solution of aerated hydrochloric 
acid, a strongly reducing acid. Resist- 
ance to pitting was evaluated by test- 
ing the alloys, at room temperature, in 
a 5 percent ferric chloride solution con- 
taining 10 percent sodium chloride. 
A few tests were conducted in wet 
chlorine at room temperature and in 
hypochlorite bleach solutions. 

As the tests progressed, it became 
apparent that a compromise had to 
be made in order to obtain a balanced 
chemical composition. Nickel and 
molybdenum were considered essen- 
tial ingredients if the alloy was to 
resist reducing conditions. However, 
these elements reduce the effective- 
ness of an alloy in oxidizing solutions. 
Chromium, an essential element for 
handling oxidizing solutions, lessens 
the resistance of an alloy in reducing 
conditions. Chromium and molyb- 
denum were both needed to resist 
the pitting action in the ferric chloride 
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that won't 
bother 
anybody! 


with DINGS 
Perma-Pulley 


LOOK AT THE IRON in that col- 
lection tray — plenty of trouble 
for a continuous screw press .. . 
trouble that’s not going to hap- 
pen because the operators have 
instalied a Dings Magnetic Pulley 
on the belt conveyor that feeds 
the press. 


THIS powerful, non-electric 
Dings Perma-Pulley pulls wire, 
tin, nuts and bolts out of the 
material being processed. The 
magnetic pulley holds this ma- 
terial on the belt until, out of 
magnetic range, it drops harm- 
lessly in the collection tray. 

Your tramp iron problem may or may not 
have such a simple solution, but whatever, 
wherever it is there’s a Dings Magnetic 
Separator that will do the job. 


Write DINGS MAGNETIC SEPARATOR CO. 
4730 W. Electric Ave., Milwaukee 46, Wisconsin 
for free CATALOG C-5000-B. 





Cat Costs in Handling Corrosives .. . 


GOULDS Fig. 3705 
Removal of casing 
cover permits in 

ne 


ing: Capacitice to 600 
CEM Meadstoleote 

















Goalds ze. 





Other GOULDS for General 
Industrial Use 


Single stage centrifugals for 
Eipacitios to 1100 C. pM. Heads 
to t. 











Here’s how an alert plant engineer 
cut pumping costs by 75%: When 
the pumps he was using to handle 
a highly corrosive liquid wore 
out, he replaced them with 
Goulds Centrifugal Chemical 
Pumps, costing only one-fourth as 
much. The Goulds pumps have 
already lasted twice as long .. . 
and they’re still going strong. 


Sturdy Construction Means 
Long Wear 


The entire fluid end of this pump 
is made of stainless steel and 
mounted on a cast iron support. 
Other material and alloys can be 
supplied for wetted parts. With 
the stuffing box on the suction 
side, pressure on it is limited to 
the suction head only, assuring 
long packing life’ and freedom 
from excess leakage. Interchange- 
able parts assure reduced inven- 
tories. For complete information, 
contact your nearby Goulds rep- 
resentative or write for Bulletin 


725.3. 





Corrosion Forum, cont. . . 


solutions, Further improvement in 
pit resistance was gained when small 
amounts of columbium and tantalum ° 
were introduced into the alloys. 


ESSENTIAL ELEMENTS 


Further experiments confirmed the 
fact that a complex solid solution of 
nickel, chromium, molybdenum and 
iron was the answer to the problem. 
Alloys of this type may be susceptible 
to precipitation when subjected to 
certain critical temperature ranges. 
Columbium and tantalum lessen the 
corrosion resulting from precipitation, 
but do not render an alloy completely 
free from corrosion attacks over pro- 
longed periods of exposure. 

None of the alloys tested would 
resist wet chlorine satisfactorily. In 
general, the alloys that resisted pitting 
in ferric chloride solutions were also 
resistant to cold calcium hypochlorite 
solutions containing 10 percent avail- 
able chlorine. 

The test program continued until 
all but one alloy had been eliminated 
—Hastelloy alloy F. 


Summer Courses on Plastics 


In response to numerous requests 
by corrosion engineers and mainte- 
nance men, Atlas Mineral Products 
Co. has established courses of in- 
struction on plastic materials of con- 
struction. In previous years, these 
courses have been presented im- 
promptu to visiting corrosion engi- 
neers from the larger chemical and 
steel companies. Present plans are 
to invite all interested corrosion en- 
gineers or maintenance men. 

These subjects will be covered: 

Basic fundamentals of plant design, 
properties of plastics and ceramic ma- 
terials used for chemical resistant 
equipment, protective coatings, rub- 
ber and plastic linings, chemical 
resistant cements, plastic pipe, all 
plastic structures, pipe jointing ma- 
terials, floor and tank construction, 
chemical process equipment, waste 
disposal lines and sewer construction, 
corrosion resistance of specific ma- 
terials, economic consideration in 
corrosion resistant construction, test- 
ing methods and application of cor- 
rosion resistant plastic materials. 

Those interested in attending these 
courses should write to Joseph A. 
Snook, vice president, Atlas Mineral 
Products Co., Mertztown, Penna. 

—End 
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The opportunity will be extended to local 
farmers to graze sheep on the 125-acre 
natural gas storage field located ten miles 
north of the District of Columbia 


Picture of a NATURAL GAS STORAGE FIELD 


M anagements faced with the problem of 


increased peak demands for natural gas 
beyond normal supply capacity, as well as 
providing stand-by capacity, can benefit from 
Stone & Webster Engineering Corporation’s 
knowledge in this field. 
For the Washington Gas Light Company 
the Engineering Corporation designed and con- 
structed underground high pressure natural gas 


storage facilities with propane storing and 


mixing equipment, giving the Company, in 
addition to its other facilities, the equivalent 
of 100 million cubic feet of gas available for 
stand-by and peak shaving. 


The new Washington Gas Light Company storage field is 
one of a number of high pressure pipe gas storage fields that 
Stone & Webster Engineering Corporation has designed and 
built for its clients. 

The Corporation has also designed and built gas com- 
pressor stations, and has made studies for clients on peak 
shaving problems involving catalytic reforming of hydro- 

carbons, natural gas liquefaction and other processes, 

This broad experience is available to the gas industry, 


STONE & WEBSTER ENGINEERING CORPORATION 


BADGER PROCESS DIVISION 
AFFILIATED WITH E. B. BADGER & SONS LIMITED 





Your Management wants to know... 


Why dust recovery 
is a profitable 
Investment 


Nineteen years ago, our engineers developed what 
we think is the most workable way of solving the 
Dust Recovery problem. It was the formation 
of “dust recovery teams”, consisting of Buell 
engineers and the plant engineer—the man who 
knows his particular dust problem better than 
anyone else. 


This team, drawing on the experience and back- 
ground of Buell, coupled with the plant engineer’s 
intimate knowledge of his own problem, brought 


about the kind of results industry has been seeking: 
substantial profit increase, improved product and/ 
or process, better employee morale. 


To learn more about Buell’s 3 basic systems of 
Dust Collection, Buell’s Team-up with the Plant 
Engineer and how they can work for you—send for 
the new informative booklet entitled, “The Collec- 
tion and Recovery of Industrial Dusts”. 

Buell Engineering Co., Dept. 12-F, 70 

Pine Street, New York 5, N. Y. 
































VAN TONGEREN 
CYCLONE 


‘SF’ ELECTRIC 
PRECIPITATOR 


ENGINEERED EFFICIENCY 





PRECIPITATOR— 
CYCLONE COMBINATION 





TYPE ‘LR’ DUST 
COLLECTOR HOPPER VALVES 


REG, U.S. PAT. OFF, 





IN DUST RECOVERY 


how 
fo 
fita 
client 


Each branch of industry, and each company 
within the various branches, has its own unique 
requirements to produce a better product that 
can be offered at a better price. 


That’s why... whether it’s a manufac- 
turing structure, research laboratory, 
chemical process plant, warehouse, hangar, 
or what have you...every building de- 
signed and erected by Wigton-Abbott is a 
tailor-made job. 

Each is specifically planned to perform as 
nearly perfectly as possible its own particular 
function in its own individual location. Wigton- 
Abbott tailors standardized methods, materials 
and equipment to the requirements of custom 
function. And through the years—29 of them— 
Wigton-Abbott has demonstrated this capability 





Services 
for the Process 
Engineering Field 


Design and construction 
from pilot plant data 


Process design from 
client's flow sheet 


for America’s leading companies in many dif- 
ferent fields. 

Long experience enables Wigton-Abbott to 
offer a unique service called “Packaged Plant 
Construction.” This service enables you to ob- 
tain a new plant ready to operate, including 
selection of a site, under a single responsibility. 
It is a comprehensive service and any or all of 
it is available to American industry. A good 
place to start is with a request for “Packaged 
Plant Construction,” a little booklet that tells 
you more about Wigton-Abbott and what this 
established, reliable company can do for you, 
Why not send for a copy? 


~~ | Wigton -Abbott Corporation 


FOUNDED 1924 


* Main Offices: Plainfield, N. J. 


Development of new 
process 








Process and Plant Designers .. . Engineers .. . Contractors a 
- ; 
Economic surveys and 
analyses 
as A 
Conversion of existing 
facilities 
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Edited by Frances Arne 





Man of the Month: 


Max E. Bretschger 


A pioneer of the hydrogen peroxide 
industry, he’s the new president of Buffalo 
Electro-Chemical Co. 


Max Bretschger has seen hydrogen peroxide develop 
from a very humble place to an enviable position in the 
chemical industry. He himself has played a considerable 
part in this development. 

Since joining Buffalo Electro-Chemical Co. shortly after 
its founding in 1925, Dr. Bretschger has supervised the 
introduction of the following “firsts” to the industry: the 
first aluminum tank car for shipping concentrated hydro- 
gen peroxide in 1931; the installation of the first Ignitron 
mercury rectifier in the chemical industry of this country 
in 1937; in 1944 the development of a process for making 
90 percent hydrogen peroxide; and in 1947 the erection 
of the first mechanical rectifier this side of the ocean. 

There’s nothing Dr. Bretschger enjoys more than talk- 


ing shop. His wife, Julie, has even been driven to laying 
down a strict ban on any talk about peroxide at social 
gatherings at their home. To make matters worse, both 
Bretschger sons, Alfred and Paul, are in the peroxide 
industry. 

Perhaps Dr. Bretschger’s biggest extra-professional inter- 
est is his five grandchildren. One, 4-yr.-old Teddy who 
lives next door, has a habit of coming over for a second 
breakfast with his grandfather. The five of them make 
excellent subjects for Dr. Bretschger’s color pictures and 
movies. A special hobby, the camera also goes along with 
him on all business or pleasure trips. 

Many of these pleasure trips are to Switzerland, his 
homeland. About every other year he and Mrs. Bretschger 
go back to visit relatives and friends and return with a 
great many pictures of the glorious scenery. His love 
for the Swiss mountains is evident in an abiding interest 
in skiing and climbing. To this day he maintains member- 
ship in the Swiss Alpine Club. 

Dr. Bretschger was born in Switzerland in 1884. He 
attended Federal Institute of Technology at Zurich and 
after serving for two years as an assistant to Prof. F. P. 
Treadwell, he received his Ph.D. from the University of 
Zurich in 1910. The succeeding years he spent in Austria, 
Italy and Germany working in laboratory and production 
of various chemical industries. In 19)9 he associated with 
Electrochemical Works Francks at Aarau, Switzerland, 
where he became production manager. 

In 1925 Charles A. Buerk founded Buffalo Electro- 
Chemical Co. and, looking for an authority on the manu- 
facture of hydrogen peroxide, induced Dr. Bretschger to 
come to the United States. So in 1926 Dr. Bretschger 
moved to Buffalo to become manager in charge of pro- 
duction and development. Later on he became vice presi- 
dent of the company which position he held until the 
death of Mr. Buerk in November 1952. Shortly after, the 
board of directors elected him unanimously to succeed 
Mr. Buerk as president of the company. 





C. L. Norton, Jr. From_ technical 
director to executive assistant in 
charge of ali development and engi- 
neering activities, Babcock & Wil- 
cox Co,, New York. 


Wayne Kuhn. President, Commercial 
Chemical Development Assn. Man- 
ager, technical and research division, 
the Texas Co. New president-elect: 
Nolan Sommer, supervisor, new 
product development, American 
Cyanamid Co. 


ordinator of a special project at the 
company’s Stamford Research Lab- 
oratories, Stamford, Conn. With 
the company since 1945. Doctorate 
in chemistry from Rice Institute. 
Chief analysts at the New Orleans 
plant: F. W. Mitchell, Jr. who has 
been a senior research chemist for 
General Aniline & Fiim Corp., 
Easton, Pa. Doctorate in organic 
chemistry from California Institute 
of Technology. 


Harold J. Dawe. From director of 


N. H. Marsh. Chief chemist, Amer- 
ican Cyanamid Co.'s nitrogen 
chemicals plant under construction 
near New Orleans. Has been co- 
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product development to technical 
director, Acheson Colloids Co., Port 
Huron, Mich. Doctorate from the 
University of Michigan. New pro- 


duction manager: John W. Shier 
who has been Acheson plant engi- 
neer since 1949. Previously, chem- 
ical engineer for Heyden Chemical 
Co. in Detroit. Chemical engineer- 
ing graduate of Wayne University. 
New supervisor of the product de- 
velopment laboratory: Earl L. Youse. 
Employers before joining Acheson 
last year: General Aniline and Film 
Corp.; Hercules Powder Co, 


W. H. Tonn, Jr. To act in a consulting 


capacity on all phases of chemical 
development and research for John 
J. Harte Co. Houston. His indus- 
trial-academic experiences: research 
technologist Shell Chemical; senior 
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FULL BALL BEARING CONSTRUCTION 
GIVES THIS CHEMICAL PUMP 
STAMINA FOR THE 


é gr. 
ed 


“Buffalo” 

Full Ball 
Bearing 

Single Suction 
Pump 


- - plus these other 
money-saving features 


Oversize bearings in this “Buffalo” Pump are more than ade- 

quate for most severe strains which constant operation can 

impose on the pump shaft. This not only means maintenance 

savings; it also means getting the capacity you want with a 

smaller and lower cost pump. 

Other features which chemical plant engineers appreciate in 

“Buffalo” Chemical Pumps are: (1) enclosed impellers, which 

do not lose their initial high efficiency; (2) interchangeability 

of parts, permitting plants to standardize on one line of Bulletin 
pumps, and (3) accessible construction. If you are looking for 976-D 
trouble-free pumps for a wide range of chemical liquids, write 

for Engineering Bulletin 976 for the facts! 


9? 


@* 
BUFFAL PS, INC. 


501 BROADWAY BUFFALO, N. Y 
Subsidiary of Buffalo Forge Company 
Canada Pumps, Ltd., Kitchener, Ont. Sales Representatives in all Principal Cities 


A-BETTER CENTRIFUGAL PUMP FOR EVERY LIQUID 
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NAMES IN THE NEws, cont. . . 


chemical engineer Sinclair Rubber; 
associate professor of chemical engi- 
neering University of Oklahoma; 
chief chemical engineer Rohm and 
Haas Co.; assistant director of re- 
search, plastics project, MIT. 


Lawrence 24” Horizontal Cir- 


culating Pump of Nickel Alloy 
Construction 


Osborne Bezanson Henry H. Bitler 


Osborne Bezanson. From president to 
chairman of the board, Chemstrand 
Corp., Decatur, Ala. Previous to as- 
suming the Chemstrand presidency 
in 1950 he was a vice president and 
officer of Monsanto. New presi- 
dent of Chemstrand: Henry H. 
Bitler who has been with American 
Viscose for 33 years most recently 
as general manager of acetate and 

ee OS eee vinyon manufacturing. 


Frank B. Ralston. Purchasing agent 

ita Re & a e L L € ita ge ui AF P s of Carlisle Chemical Works, Inc., 

Reading, Ohio. Has been purchas- 

FOR THE ing agent for Owens Corning Fiber- 

CHEMICAL and PROCESS glass Corp. of Newark, Ohio, for 
12 years. 

‘ N p U * T R } £ § Edwin M. Haun. Project supervisor 

in Monsanto’s overseas division. 


Lawrence Propeller or Axial Flow Pumps are widely used Has been a member of the develop- 
to circulate large volumes of liquid or slurry against low heads ment department of the company’s 
as in evaporators, crystallizers, etc. This type of pump is phosphate division since 1950. 
particularly well adapted for circulating service because of Joined the company in 1941. Grad- 
its simplicity, high efficiency, and low first cost. The flow can uate of the University of Illinois. 
be arranged in either direction and the casing turned to any 
position desired to serve as an elbow. The capacity can be Howard J. Lucas. Recipient of the 
closely regulated by varying the speed—very important in Scientific Apparatus Makers Award 
crystallization processes where a uniform velocity must be in Chemical Education presented 
maintained. by ACS. Member of the Cali- 

Lawrence Propeller Pumps are made of the fornia Institute of Technology fac- 
metals and alloys best suited for their ability ulty for 40 years. ; 
to resist the corrosive and abrasive action of ; . 
the liquid pumped. John M. Deming. Group leader in 
charge of soils research at the Creve 
LAI AW ped E a ¢ e Coeur: laboratories of Monsanto’s 
organic chemicals division. With 
the company since 1951. Doctorate 


Write for Bulletin 203-6 Elaine Rosenbaum. Associated with 


for summary of acid and . 
Gavin pee 29: a ie C the research and development di- 
| e vision of Wyandotte Chemicals 


371 MARKET STREET, LAWRENCE, MASS, Corp., Wyandotte, Mich. To work 
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Here’s the only tool 


you need to exactly 


calibrate the control system 


Only one simple adjustment with a standard '/4 in. wrench 
exactly calibrates the control system in a Bristol Series 
500 Air-Operated Control System. 

That’s because the control units and parts are so ac- 
curately designed and the manufacturing tolerances so 
closely controlled that the control system can be com- 
pletely disassembled and after being reassembled, even 
with replacement parts, can be exactly calibrated by only 
one simple adjustment. 

No wonder a Bristol Series 500 Controller is the sim- 
plest and easiest control system on the market to service. 

Write for Bulletin A120 for full details. THE BRISTOL 
COMPANY, 109 Bristol Road, Waterbury 20, Conn. 


ad y, Strip and round chart Electronic Dynamaster Air-Operated 
ie o Controllers are also available. 
2 oem an ose o* 


BRISTOL“ 


AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 


OR, iy 4 O39 “ 
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FOR MINUTE TO MINUTE ACCURACY 


Minute to minute accuracy in 
the feeding of dry materials — 
uniform delivery to reaction tanks, 
continuous blending, or batch 
mixing — is a requisite for main- 
taining uniformly high quality in 
final products, in modern chemi- 
cal processing operations. 

W & T Merchen Scale Feed- 
ers which weigh and feed in one 
operation ensure this exacting 
accuracy. Precision “scaled”, dur- 
ably constructed and simply con- 
trolled, the Feeder weighs all 


material and immediately com- 
pensates by weight for variations 
in density, moisture content, etc. 
Whether feeding ounces or 
pounds per hour, the pre-set rate 
of feed is continually and auto- 
matically maintained. 

If you have a processing prob- 
lem requiring uniform feeding of 
dry materials, accurately con- 
trolled by weight, communicate 
with Wallace & Tiernan. You'll 
receive prompt attention without 
obligation. 


WALLACE & TIERNAN 


COMPANY, |! 





NAMES IN THE News, cont. . . 


in the contract research department 
on problems of interest to the 
Armed Forces. 


E. T. Powers. Director of the newly 
organized development department 
of Celanese Corp. of America. Has 
been associated with the adminis- 
tration of the chemical division of 
the company since 1945. 


E. T. Powers Earle S. Ebers 

Earle §. Ebers. Director of research 
and development for the Naugatuck 
Chemical Div., United States Rub- 
ber Co. since 1949, sales manager 
of the company’s Kralastic and 
Vibrin resins. Joined U.S. Rubber 
as a research chemist in 1937. Doc- 
torate in chemistry from Harvard. 
From manager of plastics develop- 
ment to assistant director of re- 
search and development: D. Lorin 
Schoene. 


Josiah Work. Manager of the Po- 
catello, Idaho, elemental phos- 
phorus plant of Westvaco Chemi- 
cal Div. Has been plant manager 
of the new Houston phospahte 
plant of Mathieson Chemical Co. 
For 12 years in charge of the TVA 
phosphate plant at Wilson Dam, 
Tenn. 


Alfred G. Susie. Senior chemist at 
Armour Research Foundation, Has 
been supervisor of its rubber and 
plastics section since 1949. Previous 
positions: chief chemist, Marbon 
Corp., Gary, Ind.; project leader 
for plastics and organic chemistry 
research at Esselen Research Corp., 
Boston; chemist for Sun Oil Co., 
Toledo. 


M. Merlub-Sobel. Project director 
and technical advisor in the chem- 
istry department, Horizons Inc., 
Princeton, N. J. Has been associate 
professor of chemical engincering 
and metallurgy at the Hebrew In- 
stitute of Technology in Haifa, 
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Israel. Earlier positions: technical 
manager, Palestine Potash Ltd., 
Jerusalem; director of research, Vir- 
ginia-Carolina Chemical Corp. 


Otto Kay. Member of the staff of 
Sam Tour & Co., New York re- 
search, development and_ testing 
firm. Previously a technical con- 
sultant in New York specializing in 
inorganic industrial chemistry. 
Other employers: Armour Research | 
Foundation; Solvay Process Div. of 
Allied Chemical and Dye Corp. 
Studied at the University of Mun- 
ich. 





Henry Tovey. Senior literature chem- 
ist in charge of the Washington, 
D. C., literature research branch of 
Bjorksten Research Laboratories. 





Valves stick because the metal to metal contact 


Julian Saphier. President of Gulfport 
between plug and body causes galling. Galling 


Vegetable Oil Mills and of Landon 


Chemicals, both of Gulfport, Miss. 


Has been manager of resin develop- | 


ment, U.S. Industrial Chemicals. 


occurs because the metal used in corrosion 
resistant valves is relatively soft. These trouble- 


{ some valves can be made to work easily by 


hard-facing the plugs and seats with a 
COLMONOY alloy. COLMONOY is inher- 
ently hard, and has a low coefficient of friction, 
which gives it high galling resistance. It also 
has excellent corrosion resistance, making it 
the perfect material for these applications. 


COLMONOY alloys may be applied to the plugs 

in two ways. Oxy-acetylene rod application can 

_/» be done by any welder. With a COLMONOY 
i - Spraywelder, powdered COLMONOY is sprayed 
} on and then fused, forming a smooth overlay. 

~ Sprayed overlays require but a fraction of the 
usual finishing time. Both methods are quick and 
easy, give long, smooth-turning valve service. 


When you order new valves— MIE 


Seseishs Ly Cumin, hace, chil Valves used under corrosive conditions have been —_ | HarD-FAcine 
“ee ae Sch 1 oo a | made mostly from integral castings of some good WRITE TODAY 
chemist, schwarz Laboratories, Inc, | corrosion resistant alloy. Now COLMONOY 
Mount Vernon, N. ¥. Has ‘been alloys, much harder and more resistant to corro- 
engaged in research for Fleisch- | sion are being welded to the fluid contact surfaces 
mann Laboratories. of valves made from strong but inexpensive carbon 
; steel. The result is a stronger, freer working valve 
Robert G. Larsen. On a two-year as- | with higher, all-around corrosion resistance, and 


Julian Saphier F. H. Fritz, Jr. 


F. Herman Fritz, Jr. Transferred from 
Wilmington to Akron to manage 
Du Pont’s rubber laboratory there. 
A former employer: Firestone In- 
dustrial Products Co. Chemical en- 
gineering graduate of Bucknell. 





signment as director of research at 
Shell Oil Co.’s Martinez, Calif., re- 
finery. Acting head of the lubri- 


the ability to stand 1000° F. service. Specify 
COLMONOY hard-faced steel valves for the 
best and longest anti-corrosion service possible, 


cants and, fuels department, Shell 


Development Co., Emeryville, 
Calif., duzing his absence: William HARD-FACING ALLOYS 


F. Ross who has been assistant de- 
partment. ’ 19345 JOHN-R STREET WALL COLMONOY DETROIT 3. MICHIGAN 


Walter R. Hibbard, Jr. Manager of 
the newly established alloy studies 
section in the General Electric Re- 





BRANCHES: BIRMINGHAM + BUFFALO + CHICAGO + HOUSTON 
NEW YORK + LOS ANGELES + PITTSBURGH + MONTREAL 
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SOLVED with 
Transite... 


yf 


\ 





«+. @ tough problem of venting 
corrosive fumes and gases 


. + - because TRANSITE 


is corrosion-resistant, long-lasting 


HERE ARE 3 GOOD REASONS 
why the Transite* Industrial Vent 
Pipe shown here can be expected 
to keep down the costs of venting 
aggressive gases in the laboratory, 
and to do it for a long time to 
come: 

1. it's made of asbestos and ce- 

ment—cannot rust or rot. 


2. it needs no painting or other 
preservative finish—ever— 
whether used indoors or out. 

3. It is resistant to practically all 
corrosive fumes, mists and 
gases. 


INDUSTRIAL Di Re 
VENT 


Transite Industrial Vent Pipe—as 
vents, ducts, stacks forindoor or out- 
door use in laboratories and indus- 
trial plants—is adaptable to prac- 
tically any requirement. It is quickly 
and economically installed. It is 
light, strong and durable. . . is easy 
to assemble . . . can be worked with 
ordinary tools. It comes in sizes up 
to 36” in diameter, and there is a 
complete line of fittings available 
for every need. For further details 
on Transite Pipe for your industrial 


‘ venting problems, write to Johns- 


Manville, Box 60, New 
York 16, N. Y. | 


*Transite is a registered Johns-Maaville trade mark 


Johns-Manville 


TRANSITE oe 


PIPE 





| Wingate A. Lambertson. 


NAMES IN THE News, cont. . . 


search Laboratory's metallurgy re- 
search department. Has been assist- 
ant manager of the laboratory’s ma- 
terials and processes section. 


Emest E. Lyder Nathan Shlechter 

E. E. Lyder. Consultant on refinery 
and petrochemical plant engineer- 
ing and operation, Bechtel Corp.’s 
industrial division at Los Angeles. 
Recently retired as general manager 
of the E] Segundo refinery of Stand- 
ard Oil of California. New Bechtel 
process design engineer in the fields 
of ,petroleum refining and _petro- 
chemistry: Nathan Shlechter. 


Clark B. Carpenter. Retired head of 
the metallurgy department and 
dean of the graduate school at the 
Colorado School of Mines, Golden, 
Colo. Has been on the faculty 
since 1920, a full professor since 
1936. 


Professor 
and research associate, Institute of 
Silicate Chemistry and Related 
Sciences, University of Toledo. Has 
been engaged in basic research of 
ceramic materials for nuclear re- 
actors with the Argonne National 
Laboratory. From assistant professor 
of chemistry to assistant to the 
director of the institute: Arthur H. 
Black. 


William Gebrian. Chemical engineer, 
process study group, Hooker Elec- 
trochemical Co. 


John E. Barry. New member of the 
staff of the Witco Laboratory in 
Amerillo, Tex. Formerly with U.S. 
Industrial Chemicals Co. 


| Leland M. White. Assistant director 


of the research and development de- 
partment, U.S. Rubber Co. Has 
been head of the rubber applica- 
tions department at the company’s 
Passaic, N. J., general laboratories 
since 1947. Joined the company’s 
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BARRETT CHEMICALS 


Phenols 

Cresols 

Cresylic Acids 

Xylenols 

Pickling Inhibitors 

Benzol 

Toluvol 

Xylel 

Naphthalene 

Hi-Flash Solvent 

Phthalic Anhydride 

Maleic Anhydride 

Dibuty! Phthalate 

ELASTEX*28-P Plasticizer (DOP) 

“ELASTEX” 10-P Plasticizer 
(DIOP) ae 

“ELASTEX" DCHP Plasticizer 

“ELASTEX" 50-B* Plasticizer 

Phenolic Resins 

Urea Resins 

Niacin (Nicotinic Acid) 

Isonicotinic Acid 

Pyridines 

Picolines 

Quinoline 

Lutidines 

Tar Acid Oils 

Neutral Coal-Tar Oils 

Coal-Tar Creosote 

Bardol* Rubber Compounding Oi! * 

Flotation Agents 

CUMAR* Paracoumorone- 
Indeno Resin 
































How Barrett ‘PA’ glamorizes the kitchen 


Today’s “Hollywood kitchen”—agleam 
with spotlessly white refrigerator, 
range, freezer, washing machine and 
cabinets-—owes much of its glamor to 
Barrett Phthalic Anhydride. Alkyds 
derived from “PA” give these finishes 
the toughness, whiteness and heat re- 
sistance needed for long service and 
easy maintenance, 





“PA” is a major factor in the manu- 
facture not only of paints and enamels, 
but also of plastics, dyes, inks and drugs, 


It pays you to buy from Barrett—the 

FEATS 4 Zi world’s leading producer of coal-tar 

EELS chemicals and Phthalic Anhydride. 

ee Caae You are assured uniform quality, 
steady supply and quick delivery, 


Barrett technical assistance is avail- 
able without cost on any of your appli- 
cation problems. Inquiries cordially 
invited. 


y, 


ALLIED CHEMICAL & DYE CORPORATION 
oe 40 RECTOR STREET, NEW YORK 6.N.Y. 
Reg. U. S. Pat. Off. 


in Canada: The Barrett Company, Ltd., 5551 St. Hubert St., Montreal 





¥ 
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Cleaning small 
tubes is no 
problem for 
AIRETOOL 
cleaners 


Airetool offers small tube clean- 
ers for every scale removal 
problem . . . midget cleaners for 
lightly scaled tubes . . . light- 
weight outside-mounted clean- 
ers for small tubes that are 
completely plugged with rock- 
hard deposits. 


There's an Airetool 
Tube Cleaner and 
Tube Expander for 
every type of tubular 


construction 


Request free literature on the 
complete Airetool line of clean- 
ers and expanders. Write to The 
Airetool Mfg. Co., 380 S$. Center 
St., Springfield, Ohio. 


e 
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Airetool midget cleaners will 
restore lightly scaled small 
tubes to peak efficiency with 
no danger of meta! removal. 


— 


* Outside-mounted cleaners 
handle a variety of clean- 
ing jobs. Three types with 
motor speeds up to 4,000 
RPM, handies even the 
+, g 2 g pr bh! 

Convenient handle valve 

provides precision control 

atoll times. “ 


7 s fl 
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has Airetool smoll tube : 


cleaners are the 
answer to scaled and 
plugged heat exchanger 
and condenser tubes. The 
variety of Airetool heads 
solves EVERY small tube 
cleaning problem. 





AIRETOOL 


MANUFACTURING COMPANY 


SPRINGFIELD, OHIO : 


> 


BRANCH 
OFFICES 
New York, Philadelphia, 
Tulsa, Baton Rouge, 
Houston, Hudson 
Heights (N. J.) 








Representotives in principal cities of the U.S.A., 
Canede, Mexico, Sovth America and England, 





|F.G. Gronemeyer 


NAMES IN THE News, cont... 


research and development depart- 
ment in 1940. Doctorate from the 
University of Kansas. His successor 
in the rubber applications depart- 
ment: B. C. Barton. 


Fred G. Gronemeyer. Assistant man- 
ager of Chemstrand Corp.’s nylon 
plant under construction near Pen- 
sacola Fla. Has been with Mon- 
santo for 22 years, his latest position 
being chief engineer of the organic 
division. 


George E. Hinds 


| George E. Hinds. Market develop- 


ment representative for the petro- 
chemical department of Conti- 
nental Oil Co., Houston. Has been 
assistant to the manager of the de- 
partment. From superintendent of 
Conoco’s petrochemical plant at 
Baltimore, Md., to superintendent 
| of petrochemical manufacturing 
| with headquarters at Baltimore: 
| James G. Hough. 


| Charles E. Roth, Mill superintendent, 
Jesup Div., Rayonier Inc. Has been 
pulp mill superintendent with 
Riegel Carolina Corp., Acme, N. C. 
Chemical engineering graduate of 
Ohio State; studied at the Insti- 
tute of Paper Chemistry, Appleton, 
Wis. 


| William P. Liljestrom. Chemical spe- 

| cialist for the Pacific Coast region, 
Reynolds Metals Co., Louisville, 
Ky. Has been with Filtrol Corp., 
Los Angeles, since 1946 as a plant 
engineer; engineer in charge of ap- 
plication, catalyst research; techni- 
cal service sales engineer. Chemical 
engineering graduate of Notre 
Dame. 


|W. E. Kennel. Section _ leader, 
| chemical products division at 
Standard Oil's Whiting, Ind., re- 
search laboratories. New group 
leaders in the same division: V. J. 
O’Brien, Jr., and K. C. Peterson. 
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A. E. Bost. President of Chemical 
Process Co., San Francisco, suc- 
ceeding James D. Dole, named 
chairman of the board. New vice 
president and general manager: | 


Paul A. Gross. New treasurer: V. J. | 


Moran. 


W. A. Gale. Head of the executive | 


staff at American Potash & Chem- 


ical Corp.’s new research and de- 
velopment laboratory under con- | 


struction at Whittier, Calif. 


A. C. Burkholder, Jr. From produc- | 
tion plant assistant superintendent | 
to superintendent in the light hy- | 


drocarbon department, Dow Chem- 
ical Co., Freeport, Tex. With the 


company nine years. Graduate of | 
Southwestern State Teachers Col- | 


lege. 


John R. Hill. Transferred to the eco- | 
nomic evaluation group of Ethyl | 
Corp. in Baton Rouge, La. For- | 
merly chemical engineer in research 
and engineering at the Houston | 
plant. 


James N. Garrison. Special projects 
engineer, petroleum refinery divi- 
sion, Arthur G. McKee & Co., 
Cleveland. Has been chief engineer 
of the division. His successor: James | 
C. Baird who has been assistant | 
chief engineer. 


Robert B. Sosman. Recipient of the | 


sixth annual Albert Victor Bleinin- | 
ger Memorial Award for distin- | 


guished achievement in the field of | 
ceramics. Professor on the staff of 
the school of ceramics of Rutgers 


University, New Brunswick, N. J. | 


From 1928 to 1947 on the staff of 


the research laboratory of the U.S. | 


Steel Co. in Kearny, N. J. 


. D. Powers. President, director and 
member of the executive commit- 
tee, Chemical Construction Corp. | 
He continues as vice president and 
director of American Cyanamid. 


OBITUARIES 


Louis Goldman, 44, supervising chem- 
ist of the boiler water service sec- 
tion, Bureau of Mines, College 
Park, Md., died March 4. 


William W. Skinner, 78, former chief 
of the Bureau of Agricultural and 


Industrial Chemistry, Dept. of Agri- 
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Economical protection 
that is built...NOT APPLIED 


AMPCOFLEX® is an unplasticized, rigid polyvinyl chloride. 
It is corrosion-proof all the way through . . . and self-supporting as 
well. It has no coating to wear with time . . . nor edges or under- 
surfaces that ever become exposed and corrode. AMPCOFLEX Fab- 
rications provide you with the long-term, economical solution to many 
industrial corrosion problems. 

While only one-half the weight of aluminum, AMPCOFLEX has 
a tensile strength of 9000 psi at 75° F. It is inert to most acids, salts, 
alkalies and standard pickling and plating solutions. 

One of the more important uses of AMPCOFLEX is for fume 
exhaust systems. Here, additional properties of impermeability, high 
dielectric strength and low fluid friction factor are definite advantages. 


AMPCOFLEX...pius ATLAS specialized experience 
and fabrication facilities 


The success and long life .of a corrosion-proof structure 
depends on both materials and construction techniques. 
For this reason, ATLAS has developed complete fab- 
rication facilities for AMPCOFLEX. ATLAS shops will 
produce any item from small trays to large tanks and 
complete exhaust systems fabricated of unplasticized, 
rigid polyvinyl! AMPCOFLEX. In addition, ATLAS 
will furnish necessary pipe, pipe 

fittings and accessories. 


For complete data, write for Bulletin 9-1. 

ATLAS MINERAL PRODUCTS CO. 

MERTZTOWN, PENNA. * Houston 1, Texas ge’ fy Spc 

.. self-supporting, corrosion-proof struct t Es bg ; pootle y iy 
oe Ler! 


. an 
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working with differential equations? 


a) 


‘do it with EASE* 


Typical low-priced EASE 
COMPUTER installation 
showing 20-channel op- 
erational amplifier and 
power supply, 2-channel 
function generator, 3- 
channel function multi- 
plier, typical variable 
component and over-volt- 
age ponel, 30-channel 
problem board. 


SOLVES HIGH-ORDER EQUATIONS IN 1 TO 2 HOURS ... when solution of rela- 
tively high-order differential equations is a customary part of your 
research or engineering work, the EASE computer can quickly pay its 
way. Solution time for equations up to the 20th order, including set-up, 
is only one to two hours! 


SIMPLE TO OPERATE AND MAINTAIN ... any engineer or mathematician 
who can set up the equation can solve it on the EASE computer with 
only a few hour's training. Circuitry is no more complex than the aver- 
age radio receiver; no “computer experts” are required for maintenance. 


COMPACT, COMPLETELY SELF-CONTAINED ...the entire unit requires less 
than 8 aq. ft. of floor space, is complete with its own regulated power 
supply ... you simply plug it in to a 20 ampere, 110 v. a.c. line! 


LOW COST... the EASE is the world’s first high-quality computer to be 
mass-produced in practical commercial form. The result is low cost 
without sacrifice in utility or quality. A 20-channel unit capable of solv- 
ing 10th order equations costs less than $6,250 (f.0.b. factory) complete! 


For complete data, please request Bulletin Bé 


ISC1A92ZAALY CLOWN yee 
/ 


00 WRIGHT AVENUE « RICHMOND, CALIFORNIA 


| 
} 
| 
| 
| 
| 
| 
| 











NAMES IN THE NEws, cont. . . 


culture, died in Olney, Md., March 
10. 


E. B. Hart, chairman emeritus, bio- 
chemistry department, University of 
Wisconsin, died in Madison March 
1]. 


James W. McBain, 70, who played a 
leading role in developing deter- 
gents, died in Palo Alto, Calif., 
March 12. Dr. McBain left Stan- 
ford University where he was pro- 
fessor emeritus of chemistry in 1947 
and two years later became the first 
director of India’s National Chemi- 
cal Laboratory. Just before his 
death he was working as consultant 
on Stanford Research Institute’s 
current study of the structure of 
liquid surfaces. 


Paul Schlosser, 59, research manager 
of Rayonier Inc., died March 12. 


Emil C. Barell, 79, formerly inter- 
national president of F. Hoffman- 
La Roche and Co., Ltd., died at his 
home in Basle, Switzerland on 
March 17. 


Andrew J. Schilling, 91, founder of the 
Idaho Soap Co. and its successor, 
Western Chemical Co., died at his 
home in Boise, Idaho, March 19. 


James R. Withrow, 74, Consulting 
technologist and minerologist for 
Wright Field Co., died March 20. 
Until his retirement a few years ago 
he was chairman and professor of 
the chemical engineering depart- 
ment at Ohio State. 


Frederick D. Schreiber, 62 manager of 
the coal chemicals division of Pitts- 
burgh Coke & Chemical Co., died 
in Ocala, Fla., March 22. 


Walter E. Blair, assistant to the presi- 
dent of Solvay Process Div., died in 
Sarasota, Fla., March 23. 


Leslie W. Auston, 58, director of re- 
search at Kaiser Permanente plant 
near Monte Vista, Calif., died at 
San Jose, Calif., March 28. 


Carl E. Johnson, 69, one of the found- 
ers and chairman of the board of 
Sterling Electric Motors, Inc., died 
at his home in San Marino, Calif., 
March 25. 
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Molten Sulphur flowing into the storage vat 


Thousands of tons mined daily, 
but where does it all go? 


| a around you in any grocery store and what do you see — 
canned goods of all kinds! Soups, vegetables, fruits, berries! Believe 
it or not, you're looking at merchandise that consumed a lot of Sulphur 
in the making. 


Tin cans are made of tin plate. Tin plate is made of sheet steel. Sheet 
steel is made with the help of sulphuric acid—pickling, as they call it, 
the process that removes scale preparatory to plating. In 1951, the 
sheet division of our great iron and steel industry is estimated to have 
consumed 140,000 long tons of Sulphur in the form of sulphuric acid. 
That in itself makes quite a dent in our supplies of Sulphur. Add to this 
almost as much more for treating wire rod, plate, strip, bars, etc., and 
you can see that to make finished steel, regardless of form, the iron 
and steel industry must use lots of Sulphur in the form of sulphuric acid. 


Right here is an excellent example of the interdependence of all of 
our industries. To produce steel requires a lot of Sulphur. To produce 
Sulphur and other mined products requires a lot of steel. This inter- 
dependence of industries is one of the country’s sources of strength. 


Texas Gulf Sulphur Co. 


75 East 45th Street, New York 17, N. Y. 
Mines: Newgulf and Moss. Bluff; Texas. 


CuemicaL Encincerinc—June 1953 335 





Industrial Notes 


NEW SERVICES 


Battelle Institute, Columbus, Ohio, 
has established a technological in- 
formation service. It will be tai- 
lored to meet individual needs and 
will include the preparation of 
bibliographies, and coding and clas- 
sification systems. Where required, 
the institute will undertake devel- 
opment of informaticn processing 
equipment. 





Radioactive Product, Inc., Detroit, is 
now offering encapsulation services 
on radioactive sources. The firm is 
now handling Cobalt 60 sources 
for industrial radiography of cast- 
ings and weldments as well as other 
types of radioactivity. Capsules and 
carrying containers can be supplied 
by either the manufacturer or by 
the customer. 


NEW REPRESENTATIVES 


American Smelting and Refining Co. 
has appointed the Troy Belting and 
Supply Co., Troy, N. Y., as dis- 
tributor in eastern New York and 
western Vermont for the continu- 
ous-cast bronze products of its 
Perth Amboy plant, Barber, N. J. 


Fairfield Engineering Co., Marion, 
Ohio, has appointed J. D. Wilson 
Co., Milwaukee, as representative 
in Wisconsin of its Fairfield Con- 
tract Div. which designs, constructs 
and services coal and ash handling 
equipment and bulk conveying and 
storage installations. 


Copes-Vulcan Diy., Erie, Pa., has ap- 
pointed Power Economy, Inc., St. 
Louis, Mo., as representative for its 
products which include boiler con- 
trols and soot blowers of all types. 


Acme- Co., New York, has 


appointed Hukill Chemical Corp., , 
Cleveland, to handle a complete - 


line of fatty acids, hydrogenated 
oils and glycerine in the northern 
Ohio territory... 


Heli-Coil Corp., Danbury, Conn., 
manufacturer of screw thread in- 
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serts of stainless steel wire for in- 
dustry, has established the Re- 
sources & Facilitiese Corp. as 
exclusive licensee under Heli-Coil 
patents throughout the world, save 
for the western hemisphere. 


American Flexible Coupling Co., 
Erie, Pa., has appointed the Paddon 
Co., Youngstown, Ohio, as sales 
engineers in eastern Ohio and west- 
ern Pennsylvania. 


Continental Equipment Co., Coraop- 
olis, Pa. manufacturers of butterfly 
valves, has appointed the Peerless 
Bros. Agencies, Ltd., Vancouver, 
B. C., as Canadian representatives. 


NEW FACILITIES 


Westinghouse Electric Corp., Pitts- 
burgh, Pa.—A San Francisco branch 
office headed by Harold G. Reth- 
meyer. 


National Adhesives Div., National 
Starch Products Inc,—Additional 
capacity for the production of poly- 
vinyl acetate at its Plainfield, N. J., 
plant. 


Merritt-Chapman & Scott Overseas, 
Inc.—New offices in the Empire 
State Bldg., New York. The com- 
pany specializes in the planning 
and development of construction 
operations abroad. 


Hyster Co., Portland, Ore.-A New 
York dealership and national ac- 
counts headquarters located in 
Long Island City, N. Y. 


Metro-Atlantic, Inc.—Southern head- 
quarters in Greenville, $. C. 


Automatic Switch Co., Orange, N. J. 
—A factory branch in Los Angeles 
to stock a variety of solenoid valves 
and electromagnetic control and 
to function as West Coast service 
center. 


Charles H. Lilly Co.—Anhydrous am- 
monia storage facilities at Albany, 
Ore., to serve the Willamette Val- 
ley agricultural area. 


General Petroleum Co.—A $500,000 
administration building (see cut) 
at its Torrance, Calif., refinery. The 
new structure houses 135 engineer- 
ing and administrative personnel in 
its 32,500 sq. ft. 


Carbide and Carbon Chemicals Co.— 
A district sales office for its textile 
fibers department in Chelmsford, 
Mass., to provide the textile in- 
dustry in New England with assist- 
ance in the use of Dynel. 


Air Products, Inc.—The first unit of 
a research laboratory. It is the first 
of six which will eventually com- 
prise the company’s research depart- 
ment. Air Products makes oxygen- 
nitrogen generators and equipment 
employing extremely low tempera- 
tures used in the chemical and 
petroleum industries. 


Dow Chemical Co., Midland, Mich.— 
A tank farm under construction at 
Bayonne, N..J., for storage of 3.25 
million gal. of such chemicals as 
caustic soda, carbon tetrachloride, 
perchloroethylene, methylene chlo- 
ride, glycols and chloroform. 


Pennsylvania Falk Chemical Co.— 
General sales offices in Pittsburgh, 
Pa. This step is the result of in- 
creased production of its resins for 
the protective coating field. 


University of Puerto Rico’s agricul- 
tural experiment station—A pilot 
plant to assist rum manufacturers 
in solving their technical problems. 
The distilling unit of the plant was 
designed and installed by Arthur 
D. Little. 


Reichhold Chemicals, Inc.—-A manu- 
facturing division at Ballardvale, 
Mass., to produce its extensive line 
of synthetic resins and basic indus- 
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Gnmmp 


Using an Engineering Approach in Plant Painting 


Mews abeit 


Metallic.... 


COMMNGS ‘for MEWALS 


.... Organic ........Decorative........ Protective 


Cuts Maintenance Costs — Corrosion, too 





Porosity no problem 
with Plastisol protection 


In a recent test of many coatings for 
use in refrigeration equipment, only a 
Unichrome Plastisol Coating withstood 
1500 hours of water immersion. All 
other coatings tested by the user failed 
because of porosity. 

This case emphasizes why Unichrome 
Plastisols, which build up a film thick- 
ness of from 3 mils to 3/16-inch as 
desired, give such extraordinary pro- 
tection to ordinary metals in contact 
with a wide variety of corrosives. The 
chemicals don’t penetrate this heavy 
duty coating to attack the metal. Nor 
do they attack the coating itself since 
it is a vinyl formulation. 

If you need an exceptional protec- 
tive material for processing equipment, 
investigate a Unichrome Plastisol Com- 
pound, 








Improved phenolic-type 
lining for drums 


Phenolic coatings are the dependable 
“workhorse” of the drum lining indus- 
try. They have long been favored by 
packaging engineers for use in steel 
containers to protect the package from 
corrosion and the contents from con- 
tamination. 

Unichrome Series B-124 Linings have 
been acknowledged by many users to 
be outstanding improvements in this 
type of material. They bake into ex- 
tremely tough and durable linings that 
have excellent adhesion and unusual 
ability to withstand strong acids, oils, 
food chemicals, vinegar, wetting agents. 
Solvents such as benzene and ketones 
also have no effect on B-124 linings. 

Other linings also available for other 
products. Write fcr data, and for 
information on manufacturers and 
reconditioners supplying drums with 
Unichrome Drum Linings. 
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Coatings have definitely become im- 
portant materials of construction to the 
chemical or corrusion engineer. With 
many types of coating materials avail- 
able to meet unusual requirements, no 
longer is surface protection being classed 
as merely another paint job. Instead, 
many plants are thinking of mainte- 
nance painting as an engineering prob- 
lem, to be solved by an engineering ap- 
proach. 

Such an approach can make a big dif- 
ference in results — both in longer last- 
ing equipment and more durable paint 
jobs. 


AN ENGINEERED PAINTING PROGRAM 


Engineering a solution to a painting 
problem means devoting proper atten- 
tion to surface preparation for the coat- 
ings which are to be applied. It means 
specifying a system or combination of 
coatings devised for the service condi- 
tions encountered. 


ADEQUATE SURFACE PREPARATION 


Generally, the tougher the corrosion 
problem, the more attention the surface 
needs. Sometimes this includes careful 
mechanical preparation. Experience has 
shown that, when required, one of the 
most important steps is also priming. 
This contributes to better adhesion of 
subsequent top coats. It adds extra cor- 
rosion resistance and minimizes under- 
cutting of the protective film in the 
event of a break in its continuity. 
Ucilon Coating Systems include 
proved materials for use in priming 
wherever individual applications require 
them. These include chromate-type 
primers, wash primers, intercoats. 


CORROSION PROBLEMS SOLVED 


Systems of Ucilon Coatings form effec- 
tive barriers to a hundred and one tough, 
corrosive conditions, Many such sys- 
tems are available to permit the engi- 
neer to specify a material that protects 
against intermittent or continuous con- 
tact with acids, alkalies, salt solutions, 
alcohols, moisture, oils, chemical com- 
pounds and other products. 

Protection provided by Ucilon Coat- 
ings is based on vinyl, chlorinated rub- 


ber, phenolic or fish oil formulations and 
the degrees of chemical resistance that 
such materials possess. Some coatings 
require baking. Most dry by solvent 
evaporation or by oxidation. 


“AN OUNCE OF PREVENTION” 


Preventive maintenance was always a 
good idea. Today it can be considered 
virtually vital in order to end needless 
corrosion of equipment and avoid the 
production delays, costly downtime and 
replacement headaches that such dam~« 
age entails. Ucilon Coatings Systems can 
help you achieve longer lasting protec- 
tion at lower cost and make your pre- 
ventive maintenance more effective, 

Be sure to look up the concise facts on 
Ucilon Coatings in your latest “C.E.C.” 
Or write for bulletin No. MC-6, 


UNITED CHROMIUM, INCORPORATED 

100 East 42nd Street, New York 17, N.Y. 

Detroit 20, Mich. * Waterbury 20, Conn. 

Chicago 4, til. * Los Angeles 13, Calif. 
_ tn Canada: 

United Chromium Limited, Toronto, Ont. 
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TO THE INGENIOUS 


Not familiar with this 


What problems can you solve by adapting 


Fullergript to your equipment? 


This brush strip can be coiled or 
twisted into numerous shapes. It 
can be formed to give intermittent 
or continuous brushing action. It 
adapts to stationary or power 
driven applications. How it may 
help you is a matter of your own 


Splash Guard on Vertical Grinder 


INDUSTRIAL 


Recovering 1000 Pounds of Raw 
Wool Each Week from Sewer 


ingenuity — plus the services of the 
Fuller Brush Engineering Dept. 
Find out what Fullergript can do by 
sending for a sample strip. We will 
also send a booklet showing its ver- 
satility. Simply write us. 


DIVISION 


3655 MAIN STREET © HARTFORD 2, CONN. 


Power driven brushes, Factory & Institutional cleaning tools, Waxes & Detergents 


SIMPLY MAIL TODAY. 


THE FULLER BRUSH CO., INDUSTRIAL DIV. 


3655 Mein $t., Hartford 2, Conn. 


Piease send me without cost or obligation a short strip of Fullergript 
— and tell me how it cuts costs when used as a machine component. 


Name____.. 





Company. 

















InpustriAL Nores, cont. . . 


trial chemicals used by the region’s 
textile, paper, plywood, foundry, 
paint and plastic industries. 


Union Carbide & Carbon Corp.—New 
quarters in Seattle to house offices 
and distributing facilities for Car- 
bide & Carbon Chemicals Co., 
Linde Air Products Co., National 
Carbon Co. and Haynes Stellite 
Co., all divisions of the corporation. 


Shell Chemical Corp.—A distribution 
center in Industry, Pa., to be oper- 
ated by Great Lakes Solvents, Inc. 
It is located to service industries 
in Pittsburgh, western Pennsylvania 
and eastern Ohio. 


| Michigan Tool Co., Detroit—A sepa- 


rate division to manufacture and 
market a new line of chemical prod- 
ucts. It will be known as the Shear- 
Speed Chemical Products Div. 


| Geigy Co., New York—An addition 


to its Leland, Miss., plant. The 
company makes pharmaceuticals, 
insecticides, agricultural chemicals 
and dyestuffs. 


| Parker Appliance Co., Cleveland, 


| Monsanto Chemical 


Ohio—District sales offices in Cleve- 
land and Los Angeles. 


Co.-A new 
building in Santa Clara, Calif., for 
the western division administrative 
headquarters, to be moved from 
Seattle. The new unit will be built 
next to the present Santa Clara 
plant, which produces butylated 


melamine and urea resins. 


| Scott Paper Co. of Chester, Pa.—A 
paper mill at Everett, Wash., to go 
into operation early next year. It is 
expected to cost almost $5 million. 





NEW LOCATIONS 


York Engineering & Construction 
Co. and York-Gillespie Mfg. Co. 
have relocated all of their fabri- 
cating shops, machine shops, gen- 
eral offices and engineering depart- 
ments at one large plant at 39th 
St. and Allegheny Valley R.R., 
Pittsburgh, Pa. 


Orr & Sembower, Inc., Reading, Pa., 
has moved its midwestern district 
office from Cleveland to 4809 
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“CORROSION » 
RESISTANT 


DEPENDABLE 


35-ft, diam. by 35-{1. stainless steel 
Horton tank installed for the corro- 
sion-resistant storage of nitric acid 
at a Louisiana petro-chemical plant. 


Commercial Solvents Corporation uses a stainless steel tank to store 60 per cent nitric acid 
at its Sterlington, La., plant. The 35-ft. diam. by 35-ft. structure is made entirely of stainless 
steel except for a carbon steel angle around the top of the shell. 

During the field erection of this structure a Chicago Bridge & Iron Company Welding 
Supervisor was assigned to the job to instruct welding personnel, check welding equipment 
and supervise the cutting and grading of test plugs. It was his job to see that all require- 
ments set forth in the specifications were met. Field supervisory service of this type is 
standard practice on ail Chicago Bridge & Iron Company structures. 

Write our nearest office for quotations on tanks made of carbon steel or corrosion-resistant 
metals. There is no obligationon your part. 


rohnert — c« 120M COMPANY 


Atlanta 3 2120 Healey Bldg. Detroit 26 z, -+ 1100S Lares Bidg. Pittebargn 19 a: - 19aS—-1780 by sort oh Bidg. 


Birmingham 1.........1510 fs Fiftieth St. Havane . 2 Abreu Bidg. oa Bidg. 
Boston 10.... ... +. 1005-201 Devonshire St. Houston 2 .2103 C & I Bldg. re 1822-200" Bush St. 
Chicago 4 ait Ty McCormick Bidg. Los Angeles 7. Ys en General Petroleum Bidg. ee ae .. 1305 Henry Bidg. 


Cleveland 15.... ...2220 Midland Bldg. New York 8—165 Broadway Bldg. 3 .1623 Hunt Bidg. 
Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 
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Announcing 


SUNOCO 
PETROCHEMICALS! 


Where can you use them? 





Product 


What it is 


Suggested Uses 





Sulfonate 


A low-cost water 
soluble petroleum 
sulfonate, 


Wetting, air-entraining, 
foaming, rewetting and 
ore flotation agent. 





A low-cost, highly 
purified oil soluble 
petroleum sulfonate. 


Detergent and lube oil 
additives. Surface active 
agent. 





High mol. wt. naph- 
thenic acids, with un- 


usually low percentage 


of unsaponifiables. 


Driers, emulsifying and 
flotation agents, Used in 
preparation of esters, 
plasticizers and preserv- 
atives. 





A polymerized, 
closed-chain hydro- 
carbon. Dries at room 
temperature; resists 
water, alkalies, dilute 
acids; good color 
stability; soluble in 
mineral spirits. 


Corrosion resistant sur- 
facecoatings, metal prim- 
ers, aluminum bronze 
vehicle, concrete curing 
compounds, core oils, 
and reclaiming agent for 
rubber. 





Propylene 
Trimer and 


Tetramer 





Commercial grade C, 
and C,, mono-olefins. 





Synthetic detergents and 
chemical intermediates. 





A Sun representative will gladly discuss these new Sunoco Petro- 
chemicals with you. Or you can get technical data and samples for 
test purposes. Write SUN Or ComPANY, Phila. 3, Pa., Dept. CE-6 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY DUNOCY: 


PHILADELPHIA 3, PA. + SUN OIL COMPANY LTD., TORONTO & MONTREAL 
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InpustriAL Nores, cont. . . 


North Claremont Ave., Chicago. 
The company manufactures pack- 
aged automatic boilers. 


Ray Miller, Inc. has moved to 252 
North Tenth St., Newark, N. J. 
The company specializes in resist- 
ant materials for special piping 
problems. — 


Norton Co., Worcester, Mass., has 
moved the New York domestic sales 
offices of its abrasive, grinding ma- 
chine and refractories divisions to 
Green and North Sts., Teterboro, 
N. J. 


Permutit Co., New York, has moved 
its Los Angeles sales office to 302-B 
South Brand Blvd., Glendale, Calif. 


| Armour Research Foundation will 


move this summer to 10 West 35th 
St., Chicago. 


| Celanese Corp. has moved the admin- 





istrative and general sales offices of 
its plastics division to 290 Ferry St., 
Newark, N. J. 


Raybestos-Manhattan, Inc., has moved 
its Chicago offices and warehouse 
to 6010 Northwest Highway. 


| Innis, Speiden & Co. has moved in 


with its sister organization, Berk- 
shire Chemicals, Inc., at 420 Lex- 
ington Ave., New York. 


NEW COMPANIES 


John Powell S. A. Comercio e Indus- 
tria, Porto Alegre, Brazil, to provide 
an additional manufacturing and 
distribution point for the parent 
company, John Powell and Co., 
New York manufacturer of basic 
materials for insecticide producers. 


| Chevron Oil Co., a wholly-owned sub- 
| _ sidiary of Standard Oil of Cali- 
fornia, to carry on geophysical work. 
President will be J. W. Hoover, 
formerly vice president and director 
of the California Co., another sub- 
sidiary. 


j 
} 


| 


Allen Engineering Co., Cranford, 
N. J., to specialize in handling sales 
of chemical process equipment. The 
new company will handle in the 
New York area the porcelain, stone- 
ware and plastic equipment of Gen- 
eral Ceramics and Steatite’ Corp. 
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It will also represent Mission Mfg. 
Co. for its centrifugal pumps in 
north Jersey, metropolitan New 
York and New England. 


Moughton Vix-Syn Co., Hopkins, 
Minn., to manufacture synthetic 
rubber packings used to seal hy- 
draulic and pneumatic mechanisms 


f all types. 
of all types Forty-two years of 


cea meeting new and 
NEW NAMES = |” different pumping 


Industrial Equipment Co., Chicago, yoo ee problems of liquids... 
has changed its name to Industrial » ia 
Crane & Hoist Corp. 


W. B. Connor Engineering Corp., 
Danbury, Conn., manufacturer of 
ceiling air diffusers and activated 
carbon air purifiers has shortened 
its corporate name to Connor En- 
gineering Corp. 











Nuclear-Chicago will be the name “| | /°AN HONORED — 
used in the future advertising and | aa IN PUMPING 
sales promotion of Nuclear Instru- lil 
ment & Chemical Corp. because 
of the large number of firms having 
names similar to the corporate P UMP é OM PA NY 
title. Cedar Falls, lowa 





Shield Coatings Corp., Verona, N. J., 
has changed its name to Shield 
Chemical Corp. 


Kolker Chemical Works, Inc., a sub- 
sidiary of Diamond Alkali Co., 
Cleveland, has changed its name to 
Diamond Alkali Organic Chemi- 


cals Div., Inc. , . 
wew unzs = CURCULAR 
Steelcote Mfg. Co., St. Louis, Mo.— BOTTO M 


Coatings for steel which use a vinyl 
plastic vehicle and which contain a Polyethylene 
pigment which allows the manufac- 
ture of all colors. Called Steelast, 
the product is said to produce a | a R U M Li 4 E R S 
tough film which is impervious to 
moisture, resistant to most chem- New low cost « « « Material easier to get out 
icals and is odorless and nontoxic , , , Eliminate stress and strain on liner of the drum 
when dry. and seams «+ » Eliminate mandril 
«+ Are easier to insert +» + MEHL Liners fit better 


Parker Appliance Co., Cleveland— |, , , gliminate pinch-points and pin-holes ... Last longer 
Pumps and valves and special hy- omnes: 


draulic units formerly made by the | ‘4 FREE BOOKLET ... describes uses and advantages of MEHL Polyethylene 


hydraulic division of Sunstrand Ma- 
chine Tool Co., Rockford, II. 


Plastic Drum and Carton Liners which save container costs, packing costs, 
tare weight cherges, wasted material and salvage costs in the shipment of 
all sorts of liquids, semi-liquids and solids... write for your copy today. 


Synvar Corp., Wilmington, Dela.— | Also request “Guide to Military Packaging.” 


High impact phenolic molding com- if ¥ é pee. ' 
pounds to supplement its present S-|MEHL MANUFACTURING ¢€0O. 


general purpose line. —End | — Reading Road and Florence Cincinnati 2, Ohie 
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There's a ’ 
+ RD eR) 


Baton Rouge, La. - 3 of 4 9'6” x 250'0” Traylor Kilns 
installed in the plant of a leading Cement Producer. 
¢ cusphe = HAS BUILT 40 


eytaty ‘Ins 
DURING 
THE PAST 2 YEARS 


safety Ne 
in 


numbers 





Each Kiln individually ‘“Traylored’’ 
for the efficient production of one of eh 
the following 13 different products. i) fm 5 


SS Acs. 


Titaniu Bauxite © Cement @ Sodium Silica 

Lime @ m Oride © Beuxite © ' ene Covington, Va. - 11'0” x 350/0” Lime Kiln purchased by 
Dolomite e Iron Sulphide © Alumina © Sinter-Alumina e Calcium another leading paper maker for lime sludge recovery. 
Chromatee Phosphate Rock e Lime Sludge e Diatomaceous Earth Palatka, Fla. - 7’0” x 200’0” Kiln in the plant of a paper 


manufacturer, used for lime sludge recovery. 


A rotary kiln represents an important investment 
for any company. Leading producers sae 
all over the world have come to rely on : ~ ee | 5 we: 
Traylor's past experience to avoid future f s , 
production headaches. Play it safe. Depend on ; 
the proven ability of Traylor engineers to :. a 
assure the production you anticipate when expanding 6 
or modernizing your plant facilities. a j 






* Wee. 
a 


\ Sam 








eS Ait it ons es oe es. 


Lompoc, Calif. - An 11/0” x 100’0” Kiln producing Jamaica, B.W.1. - 9'0” x 175’0” Traylor Kiln used in 
Diatomaceous Earth. the processing of Bauxite. 


Acme, N.C. - Traylor 8’6” x 215’0” Lime Sludge Recov- Chile, S.A. - 7’6” x 315’0” for calcining lime, used in the 
ery Kiln in plant of well known paper manufacturer. processing of sso ore. 


Fs) semen ot 





ees 


bo me 
ea 
ee 
‘ae 
-— Sa 


Gardanne, France - 9’6” x 250’0” Rotary Kiln installed in Suriname, S.A, - Two of many Traylor Kilns installed in Latin America, 
the modern alumina plant of a well known overseas company. these 8’0” x 120’0” kilns will be used in the production of Alumina. 








Soon to be released! A new, fully illustrated, bulletin on 
Traylor Rotary Kilns is now in preparation. It will show 
the many superior features of Traylor Rotary Kiln design 
in detail. Mail the coupon today to be sure of getting up- 
to-date information you can't afford to miss. % 





Leads to Greater Profits 


Name: 
Company: 
Address: 


Title: 


TRAYLOR ENGINEERING & MANUFACTURING CO. 
561 MILL ST., ALLENTOWN, PA. 


SALES OFFICES: New York ¢ Chicago © San Francisco 


York, Pa. - It took 7 flat cars to oe 10’ x 300’, 3 
Canadian Mfrs: Canadian Vickers, Ltd., Montreal, P.Q, 


section Traylor Kiln to this leading Dolomite producer. 








For certified data on 
individual grades of 
Stainless Steel, use 


ALLEGHENY LUDLUM 
BLUE SHEETS 


There is a Blue Sheet for 
each individual grade of 
Allegheny Metal, giving 
full information on its 
physical and chemical 
properties and character- 
istics. jet us send you this 
certified, laboratory-proved 
data on the stainless grades 
in which you are interested. 


ADDRESS DEPT. CE-42 








* + 


on Allegheny Metal Plates 


WRITE FOR YOUR COPY! 


For any job which involves the han- 
dling of large volumes, heat and high 
pressures—either singly or all at one 
time—Allegheny Metal solid or clad 
plates are produced in the exact stain- 
less grade required to combat corrosion, 
oxidation and contamination of the 
product. 

Some of these grades are mew... 
comparatively recent developments of 
our research and experience as a pioneer 
and leader in stainless steel production. 





Others are improved versions of older 
analyses. The latest information on the 
entire subject of stainless plates is avail- 
able to you in the booklet illustrated 
above—32 pages of valuable data on 
types, sizes, finishes, fabricating meth- 
ods and uses, including ASTM and 
ASME boiler codes. 

Specify ‘Allegheny Metal" for com- 
plete reliability in stainless steel plates, 
and write for your copy of the A-L Plate 
Book. @ Address Allegheny Ludlum Steel 
Corporation, Oliver Building, Pittsburgh 22, 
Pennsylvania. 


You can make it BETTER with 





Allegheny Metal 


weno 4277 
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C4 NA | Ongineers Bookshelf Edited by Lester B. Pope 





In Retrospect 


I Rememser. By Dexter S. 
Kimball. McGraw-Hill Book 
Co., New York. 259 pages. $4. 


Reviewed by H. C. Parmelee 


Part of the charm of Dean Kimball’s 
autobiography lies in the modesty 
with which he relates his participa- 
‘ tion in events and affairs of great sig- 
nificance in the development of Amer- 
ican industry and education. ‘His ac- 
tive life spanned the most remarkable 
era in the history of engineering edu- 
cation, industrial organization, and 
management. And he was an integral 
part of it, not merely an intelligent 
- bystander. So he wrote with first- 
hand knowledge and authority. But 
though he tells a fascinating story, 
those who knew him well will realize 
how difficult, if not impossible, it was 
for him to reveal his own strong per- 
sonality which was, of course, a large 
factor in his successful career. His 
warm smile, cordial greeting, friendly 


handclasp, and sincere sociability with © 


men of high and low degree, left in- 
delible impressions on all with whom 
he worked and played. 

Running through the autobiogra- 
phy is a thread of philosophy of timely 
importance for young engineers in pat- 
ticular. Here is sturdy independence 
that asks only for opportunity, not 
security; a record that reveals personal 
growth in a job until he is too big 
for it, but ready for the next; wisdom 
to realize when he is up against a 
stone wall, and courage to quit a job 
and prepare himself for more impor- 
tant work. He found that an able 
man was always in demand, and that 
a reputation made in one job was his 
best recommendation for the next. 

Dean Kimball was at home any- 
where in the United States. He knew 
the forests of Maine and Washington. 
He saw the pioneer luxury of Nob 
Hill in San Francisco, and he experi- 
enced the rugged life of Butte, Mont. 
In California he gained knowledge as 
a machine-shop apprentice and as.a 
student at Stanford. After a short 
stay at Cornell University in a sub- 
ordinate faculty position he went into 
industrial work at Pittsfield, Mass., 
but returned to Cornell where he ulti- 
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mately became dean of the college of 
engineering. Thus in his career he 
combined machine shop practice with 
engineering instruction, greatly to his 
advantage as a teacher and adminis- 
trator. 

It was inevitable that one so broadly 
experienced should be called upon to 
serve his country in time of war, and 
his fellow engineers in their profes- 
sional organizations. He was honored 
with four gold medals, and was the 
recipient of five honorary degrees, all 
indicative of an active and useful ca- 
reer, Engineers generally, and Cornell 
engineers in particular will find in the 
dean’s autobiography a stimulating re- 
minder of incidents and events in 
American industry and education. 


Hydrides 


An INTRODUCTION TO THE 
CHEMISTRY OF THE HyprIDEs. 
By Dallas T. Hurd. John Wiley 
& Sons, New York. Price $5.50. 
231 pages. 


Reviewed by B. Elpern 


Here is an aptly named book. As 
the author points out, it is not in- 
tended to be an all-inclusive compen- 
dium, but rather a critical and coordi- 
nated presentation of the theory, the 
properties and reactions of hydrides. 

Recent wide applications of the 
hydrides of lithium, sodium, boron 
and silicon have stimulated a new 
interest in inorganic chemistry not 
only by those working in the field 
but by organic chemists and engineers 
as well. Dr. Hurd has attempted to 
present material of interest to a vast 
chemical audience. The scope of the 
presentation can be seen by exam- 
ining the table of contents. The first 
three chapters define terms, and con- 
sider the chemical bonding and struc- 
ture of the hydrides. The next thir- 
teen chapters discuss the hydrides in 
groups defined by the so-called long- 
form periodic table. Herein are pre- 
sented the hydrides of the alkali metals, 
alkaline earth metals, beryllium and 
magnesium, covalent, transitional and 
borderline elements, elements of groups 
Ill, IV, V, VI, VII, and bases, and 
complexes. There is a final chapter on 


nomenclature and an appendix con- 
taining information on the deuterides, 
toxicology, vacuum manipulation and 
contemporary commercial sources of 
the hydrides. There is an adequate 
author and subject index. 

Since the hydrides of the halo- 
gens, oxygen, sulfur and carbon are 
treated in numerous other works, Dr. 
Hurd has conserved space by devot- 
ing minimal attention to these. 

For each hydride, its physical and 
chemical properties, structure and 
preparation are given wherever known. 

The publishers have done well by 
the author in presenting a valuable 
addition to the chemist’s library. 


Without Water 


Non-Agueous Sorvents. (Ap- 
plications as Media for Chemi- 
cal Reactions.) By Ludwig F. 
Audrieth and Jacob Kleinberg. 
John Wiley & Sons, New York. 
284 pages. $6.75. 


Reviewed by F, C, Nachod 


The cosmological accident which 
makes water the “universal’’ solvent 
on our globe provides a parochial atti- 
tude in many of us. Indeed, in carry- 
ing out chemical reactions we are 
often. overlooking the important as- 
pect of selecting the best solvent for 
the system. Drs. Audrieth and Klein- 
berg have provided a very readable 
monograph in which they develop the 
subject matter with great care. Lead- 
ing off with a brief historical survey 
they discuss acid-base concepts and 
then introduce the main subject: sol- 
vents. The coverage is very compre- 
hensive, from ammonia and nitrogen- 
ous compounds to acetic and sulfuric 
acids, acid chlorides, hydrogen fluo- 
ride, sulfur dioxide and halogens. A 
chapter on high temperature systems 
(melts) concludes the work. Over 80 
tables are found within the covers 
replete with information on solvent 
properties. The book can be recom- 
mended to those who are confronted 
with solvent problems but will be par- 
ticularly valuable to workers who by 
force of habit or laziness did not give 
sufficient consideration to “non-aque- 
ous” solvents. 
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fecent Books ¢ Pamphlets 





Sabject 
Condensers 


Petroleum 


Summary 


Newly revised standards for steam 
surface condensers contains sections 
on: nomenclature, definitions, con 
denser ,» materials pe 
details of construction, surface con- 
denser sizes, vacuum pump Ca’ gat 
atmospheric relief valve sizes. 
pages. 


Specifications for metal powder sin- 
tered beari (oil impregnated). 
Covers such rs as composition, 
basis of purchase, re nr 
crushing strength requirements. 


Outline of a ical — of 
building a l reactor for experi- 
mental use. Describes nuclear re- 
actors * some ne indicates the 
approach to selecting research re- 
actors; explains their methods, and 
offers, in concise some cost 
studies and contract procedures. 
Nine chapters by various experts in 
the nuclear energy field. 


Readily usable compilation of most 
of the latest standards, test 
methods and specifications widely 
used in the petroleum products and 
lubricants field. 831 pages. 


Compilation of 26 papers by leading 
engineers and wood technologists on 
the contributions of the chemical 
and wood preserving industries in 
extending the service life of wood as 

an engineering and industrial mate- 


rial. 112 pages. 


The formation and definition of re- 
search and development objectives, 
the evaluation of individual and 
group performance with reference 
to objectives. A series of papers and 
conference reports. 103 pages. 


December 1952 edition of a com- 
oes of 56 widely used ifica- 

tions for carbon-steel and alloy-steel 
vs and tubing, including stainless. 


94 pages. 


The sources, volumes and concen- 
trations of phenolic wastes and 
methods for reduction by 
changes or treatment. The 

from a survey of 17 plants Pp pro- 
duce 80 percent of the coke in the 
Ohio River Valley. 36 pages. 


Discussion of the question whether 
di of the government-owned 
facilities at this time would be con- 
sistent with national security and 
thereafter to the methods of dis- 
posal which are deemed appropriate 
to assure the development within 
the United States of a free competi- 
tive rubber industry. 61 pages. 


How to Order 


“Standards for Steam Surface 
Condensers.” Heat Exchange 
Institute, 122 East 42nd St., 
New York 17, N. Y. $2. 


Standard 16-52T. Metal 
Powder Assn., 420 Lexington 
Ave., New York 17, N. Y. 25 
cents, 


“A Handbook on Small Re- 
search Nuclear Reactors for 
Universities and Industry.” 
By Ernest H. Wakefield. 
Radiation Counter Laborato- 
ries, Inc., Nucleonic Park, 
Skokie, Tl. $6, 


“ASTM Standards on Petro- 
leum Products and Lubri- 
cants.” American Society for 
Testing Materials, 1916 Race 
St., Philadelphia 3, Pa. $5.75. 


“One Hundred Years of En- 
ineering Progress With 

ood.” Timber Engineering 
Co., Dept. WS-P, 1319 18th 
St, N.W,, Washington 6, 
D. C. Gratis. 


“Evaluating. Research and De- 
velopment.” By Irving R. 
Weschler and Paula Brown. 
Institute of Industrial Rela- 
tions, University of Califor- 
nia, a7 Angeles 24, Calif. 
$1.6 


“ASTM Specifications for 
Steel Pipin Materials.” 
American Society for Testing 
Materials, 1916 Race St., 
Philadelphia 3, Pa. $3.75. 


“Reducing Phenol Wastes 
From Coke Plants.” Ohio 
River Valley Water Sanita- 
tion Commission, 414 Wal- 
nut St., Cincinnati 2, Ohio. 
$1. 


“Pro; for Disposal to 
Private Industry of Govern- 
ment-Owned Rubber-Produc- 
ing Facilities.” Reconstruction 
Finance Corp., Washington 
25, D. C. 


—End 





PARTIAL LIST OF 


( matorial procomed 


\ IN SPROUT-WALDRON UNITS 


gh 


a 


eeaicontonar Ee 


HARD & FRIABLE 


ABRASIVES 
rome CHLORIDE 
BAUXITE 

GLASS 
BETA-NAPHTHYLAMINE 
BEANS 


COAL TAR PITCH 

CLAM & OYSTER SHELLS 
COCONUT SHELLS 
CRACKERS 

DOG BISCUITS 

EGG SHELLS 

FLOOR TILE 


DRIED GELATIN 


UE 
SINTERED IRON OXIDE 
LIME 


SELENIUM 

RESINS 

WOOD ROSIN 

WELDING FLUX 

HARD RUBBER 
PHONOGRAPH RECORDS 
PLASTIC SCRAP 

MILL SCALE 

SALT 

SODIUM NITRATE 
MANGANESE DIOXIDE 
TRI CALCIUM PHOSPHATE 
GRAPHITIC SCHIST 


SOFT & PLIABLE 


CORK 

FRUIT SKINS 
PARA-DICHLOROBENZENE 
SPONGE RUBBER 
ASPHALT SHINGLES 
NATURAL SPONGES 
WAXES 

GASKET SCRAP 

RAISINS 

SOFT RUBBER PRODUCTS 
PLASTIC SCRAP 


FipROoUSs 
ALPHA PULP 
ALFALFA 
ANIMAL GLANDS 
ALKAL! CELLULOSE 

Ri 


FIBERBOARD 
FIBERGLAS 
HEMP 

GLASS WOOL 


TIRE SCRAP 

GRAINS 

VEGETABLES 

LINOLEUM 

BENZENE HEXACHLORIDE 
FILTER PRESS CAKE 
SPICES 

WHEY 

YEAST 

DDT 


KAPOK 

JUTE 

LEATHER 

PEAT MOSS 
PALMETTO 

RAG CLIPPINGS 
ROPE & STRING 
RAMIE 

TIRE FIBER 
RUG SCRAPS 
WOOD CHIPS 
TOBACCO 
WASTE YARN 
NYLON FIBERS 
RAYON FIBERS 


SOLIDS & LIQUIDS 


MOLASSES FEEDS 


ACETIC ACID — SODIUM ACETATE 
STARCH & HYDROCHLORIC ACID 


INSECTICIDE BLENDS 


POWDERED HAND SOAP FORMULAS 


ANILINE SLUDGE — WATER 


CEROUS HYDROXIDE—WATER 


CLAY—WATER 


COTTONSEED MEAL—MOLASSES 


FERTILIZER—WATER 
MOLYBDIC OXIDE—OIL 
VANADIC OXIDE—OIL 


PEAT MOSS—MINERAL OIL 
SEWAGE SLUDGE—WATER 


SUGAR—STARCH—WATER 


AMMONIUM CHLORIDE—WATER 
TITANIUM DIOXIDE—MOLASSES 


SULFUR—PINE TAR 


ALUMINUM OXIDE—CATALYST SOLUTION 





SPROUT-WALDRON 
SPECIAL FACILITIES 


e Fabricating 


e Custom Founding 


e Machining 
e Woodworking 


© Laboratory Testing 





FOR ADDRESS SEE ——)p 
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SPROUT-WALDRON 


EQUIPMENT & SYSTEMS for 








© GRINDING 
e CUTTING 
CRUSHING 
RUBBING 
TEARING 
° FLAKING 
CURLING 
HULLING, ETC. 















ee 






Whether it’s tearing tin cans, or grinding to fine particle 
size —chances are, Sprout-Waldron can solve your size 
reduction problem. The wide variety of standard Sprout- 
Waldron machines perform almost innumerable opera- 
tions. Their field of application extends over a great range 
of materials, particle sizes and densities. Grinding rub- 
ber, refining woodchips, defiberizing leather, granulating 
plastics, flocking rags, flaking grains are a few of the 
many applications. 

Sprout-Waldron further increases the versatility of 
these standard machines in two ways. First, the standard 
unit can be adaptioneered or modified to meet special- 
ized requirements. Second, the various machines can 
be combined in series, to perform the most complex 
“unit operations.” 

This Sprout-Waldron equipment is being used today 
to perform many of the toughest size reduction jobs in 
plants in the processing and many other industries. Why 
not check the list of materials on the adjoining page? 
If you are processing any of these, or similar, materials, 
here is what Sprout- Waldron can offer you: 1. Equipment 
Si covering a wide scope of processes and applications. 2. 

A broad background of experience in solving many types 
of processing problems. 3. Complete facilities for engi- 
‘ neering, pilot testing and fabrication. Write to Sprout- 
Waldron & Co., Inc., 15 Logan St., Muncy, Pennsylvania. 





































SPROUT-WALDRORA 
MUN CY¥Ye PENNS Y_LVAWNUA 










MODERN EQUIPMENT FOR: Size Reduction * Mixing and Blending * Bulk Materials Handling * Product Classification * Pelleting & Cubing 
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CE’s Guide to 
NEW TECHNICAL LITERATURE 





What's 

New 

In ee ~d@OWw i@ « - Company eee 

Plastics find new solutions to engineer- Dixon Saddle Co., 
ng pro ems. through the use of Teflon in gas- P. O. Drawer 7; 

(A) ets. \a e packings, expansion joints. Also dis- Bristol, R. I. 

usses .1e advantages of the company’s Rulon 
~ vi. g material. 4 p. 








Pumps .. provide heavy machinery Waterbury Tool 
th precise control of torque, acceleration Div., Commercial 
(B) ieration, speed or reversal by using a Hydraulic Dept., 
of large capacity oil hydraulic pumps Waterbury 91, 
ors. Performance data and drawings. Conn, 
Pelargonic ... reduce costs in filling your Emery Industries, 
Acid a medium molecular weight, saturated, Inc., Dept. 5, 
acid. Tentative specifications, typical Carew Tower, Cin- 
(Cc) ‘istics, reactions and oats. of a cinnati 2, Ohio 
roved ‘grade of pelargonic acid 








Pressure get dependable pneumatic Moore Products Co., 
Transmitter ‘sion, ‘adjustable 3 to 15 psi. output Philadelphia 24, Pa. 
(Dp) th this company’s new model 173. 4p. 


Motors Pr Sy select motive power to handle Allis-Chalmers Mfg. 
ustrial applications. Text and illustra- Co., 1147 South 70th 
(E)  coeres horsepower motors and gen- St., Milwaukee, Wis. 

50 -p. 


Pumps 5 oy maintain high efficiency for Denver Equipment 
d periods with the company’s rubber Co., 1400 17th St., 
(F) nd pumps. Case histories show how rub- Denver, Colo. 
s compare with hard iron or steel parts. 
ul views, clearance and foundation dimen- 
‘stalilation and maintenance data. 20 p. 
Spray Dryers ... use a spray dryer most effec- Bowen Engineering, 
mn various types of applications. Why Inc., North Branch, 
(G) ry; what is spray dried; how a spray N. J 
orks (each step is discussed separately). 
‘aphs show some recent commercial spray 
stallations made by this company. 12 p. 


Materials .». load and unload cars and ships Stephens-Adamson 
Handling ‘f a choice of this company’s line of Mfg. Co., Aurora, 
‘or ‘ers and other equipment. Photo- Til. 
(Ht) ape diagrams show operation and instal- 
4 Dp. 


Valves etary select from | a complete line of Lunkenheimer Co., 
m and bronze valves, lubricating devices, Cincinnati, Ohio. 
(—D nountings, cocks and other products. De- 
descriptions and illustrations. Includes 
age thumb-index guide to valve selec- 
96 p. 


Analysis Sees take advantage of ‘this firm's Research and De- 
s for chemical, physical and metallurgical velopment Labora- 
(a) of alloys, minerals, ores and scrap. 4 p tories, 1138 East 
r bulletin describes the firm's facilities North Ave., Balti- 
«lysis, testing, research and development more 2, Md. 
's and beverages. 4 P. 





Instruments ‘ automatically control | your Instrument Devel- 

es via light measurement with a super- opment Laborato- 

(K) ve colorimetric instrument. 4 p. ries, 163 Highland 
Ave., Needham 

Heights 94, Mass. 





Instruments ... detect and measure micro Vitro Corp. 0 
ties of gaseous material in streams or America, 2 3 Broad- 

(kL) nheres with a color comparator. Opera- way, New York 7, 
‘pplications. Schematic diagram. 4 p. N. 


Instruments ei replace the human observer "Instrument Devel- 
‘ise color matching problems with a new opment Laborato- 
‘rial color measuring and comparison in- ries, 163 Highland 
ent. 4 p. Ave., Needham 
Heights 94, Mas. 


Work . Save up to 80 percent of work Worklon Inc., Dept. 
Clothes s cost with this company’s orlon garments. U-D, 253 West 28th 
: ‘ties on chemical resistance; comparisons St., New York 1, 
other fabrics. 16 Pp. » ee 








Plastic ‘ take advantage of the “physi-_ E, I. du Pont de 
‘ectrical and chemical properties of Du Nemours & Co., 
s new Mylar polyester film. Charts, dia- Film Dept., Sales 
s and tables aid discussion of properties Development and 
yplication suggestions. 14 p. Technical Services 
Section, Wilming- 
ton 98, Del. 
find the valve, manual or Gas Machinery Co., Co., 
Aut matic, which you need for rugged, depend- 16100 Waterloo Rd., 
service. Fully illustrated catalog and Cleveland 10, Ohio. 
«neering sections cover this company’s 
nrehensive line. 48 p 





Instruments a. automatically feed treat chemi- Foxboro Co., Fox- 
« either to maintain uniform concentrations boro, Mass. 
(Q) o” to correct variations of pH in any continuous 
prevess. Bulletin describes feeder control in 
Pon, to — ag changing er en bed by 
ratio-set. mechanism, range of ratio adjustment 
‘OFFICES IN PRINCIPAL INDUSTRIAL CITIES and control of pH under conditions of wide and 


See “Wire Cloth’' in your classified phone hook. narrow flow variations. 4 p. 
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WORRIED ABOUT WASTE DISPOSAL ? 


Bailey Meters Help you to Reduce Pollution 









@ The disposal of industrial wastes without feed, and flow of air, may be co-ordinated 
stream pollution calls for careful planning into a completely automatic system for the 
and continuous vigilance. treatment and disposal of waste materials. 


That’s where Bailey Meters and Controls © When you want fast, complete and authorita- 
come in. We measure the flow and pH of _ tive answers to the measurement and control 
| sewage, sludge, and industrial wastes flowing _ aspects of your waste disposal problems, reach 
in open channels or pipe lines. These and _ for your phone and call your local Bailey Engi- 
other factors, such as levels, rates of chemical _neer. Offices in all principal industrial centers. 






BAILEY 
OPEN CHANNEL METERS 


These indicating, recording and in- 
tegrating meters are suitable for 
measuring industrial wastes, sewage, 
sludge, corrosive liquids, and irriga- 
tion water flowing in all types of 
open channel primary metering de- 
vices, such as Venturi flumes, weirs, 
or nozzle flumes. Electric or pneu- 
matic telemetering permits location 
of receivers wherever desired. Ratio 
of flows and chemical feeds may 
be controlled automatically. 
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ROTARY COOLERS 


Ask for Bulletin 16-D-11 which describes 
the entire Ruggles-Coles line 


VANIA-- 240 Arch St. Moin ond Works 
MEW YORK 17 © SAN FRANCISCO It © CHICAGO 6 © HIBBING MINK © TORONTO | 
122 E ad 24 Ceblorma St 20S. W Wacker De 20K6 First Ave 200 Bay St 
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What's 
New 
Subject 


Instruments 
(A) 


’ 


Sammary 
handle difficult laboratory and 
production line tasks with x-ra oe and 
x-ray metry. Diagram clearly shows the 
arrangement and geometry that 0 ME ae tot the 
oe design of the two types of instruments. 
p. 


How te Order 


North American 
Philips Co., 750 
South Fulton Ave., 
Mount Vernon, N. Y. 





. .. simplify re-roofing by using a 
new cold-process method which needs no special 
mage and eliminates fire hazard in appli- 


Tropical Paint & 
Oil Co., Cleveland 
2, Ohio. 





. evaluate the properties of col- 
loidal carbon for various uses. 30 p. 


Binney & Smith Co., 
41 East 42nd St., 
New York 17, N. Y. 





Polyethylene 
(E) 
Steel 
(F) 


+ + + proper! ly polyethylene 
ona and liners. Tectchen show applications. 
p. 


Plastic Packaging 
‘0., 730 North 
Franklin St., Chi- 
eago 10, Ill. 








. baal fabricate ges “make, t the apeng 
use of polye ayo scribes pipe for water 
service, wiring nduit, mine and chemical 
piping. 24 p. 


Bakelite Co., 260 
Madison arts New 
York 16, N. ¥. 





identify carbon steel speci- 
in " seconds. Chart shows chemtenl 
analysis a yao ae oe for each of 60 military, 
aeronautical and federal specifications. Also 
listed are specified forms and nearest corre- 
sponding SA. pcat and AMS type numbers. 
Regular file-card size, 


fications 


Peter A. Frasse and 
Co., 17 a Ra 
New York 13, 





Fungicides 
(G) 


Maintenance 
(H) 


. preserve paints from mildew 
and mold with sodium pentachlorophenate, 
Coes and copper 8-quinolinolate. 

Dd. 


Biahg aun and matiinte. clad anal 
equipment. Procedures, recommended solution 
formulas for cleaning specific kinds of surfaces, 
data on handling ciad steel equipment during 
relocations. 10 p. 





become familiar with ‘the dit- 
ferent kinds of atoms now known to exist 
(nearly 1,300). Wall chart and booklet. Fourth 


edition up to date as of November 1952. 


‘benefit. from this company’s 
Hypro 4000 Series Roller Pump. Outlines new 
construction details. Illustrations show several 
sections of the pump and components. Perform- 
ance tables, technical drawings giving overali 
dimensions and sizes. 





Materials 
Handling 
(RK) 


solve 1 materials handling prob- 
lems by choosing from this company's line of 
equipment. Over 50 drawings classified into 
such categories as package handling, bulk han- 
dling, roller and wheel conveyor. 4 p. 





Insulation 
(L) 


find the exact degree of pro- 
tection from condensation which is afforded by 
this spray applied cork and Gilsonite mastic 
insulation. Charts. 





Lubricants 


(M) 


simplify and save . with | pure 
industrial lubricants. Six simple steps to stream- 
line your lubrication program. 


Monsanto Chemica! 
Co., St. Louis 4, Mo. 


tuhions Steel Co., 
Coatesville, Pa. 


General “Electric. 
Co., Schenectady 5, 
N. Y. 


Hypro Engineering, 
Inc., 404 North 
Washington Ave., 
Minneapolis, Minn. 


~ Kornylak E ngineer- 
ing Corp., 513-521 

Communipaw Ave., 
Jersey City 4, N. J. 


Insul- Mastic C Corp. 
of America, 1141 
Oliver Bidg., Pitts- 
burgh 22, Pa. 
Pure Oil Co., 35 
East Wacker Dr., 
Chicago 1, Ill. 





Packaging 
(N) 


- pack it. Illustrates and de- 
scribes 12 different styles and types of standard 
corrugated boxes as well as 72 corrugated 
specialty boxes. Recommendations as to the 

f cma for which each box is best 
p. 


Hinde & Dauch 
Paper Co., San- 
dusky, Ohio. 





Maintenance 
(0) 


+ . Sweep .cleaner with a device 
composed of “dual brushes arranged in tandem 
and operating in opposite directions. 4 p 


Moto-Mower Co., 
4600 Woodward 
Ave., Detroit, Mich. 





Instruments 


(P) 


. « get continuous accurate indi- 
cation and recording of dewpoint temperature 
in a gas stream with this company’s indicator 
and recorder. Photographs and diagrams of 
units. Applications, operation principles. 8 p. 


General Electric 
SF eens 





Instruments 


(Q) 


ecord or record and control 
viscosity in “msdeastrtol plants. Illustrations of 
models of indicating, recording and controllin 
equipment for various operating pressures an 
ne we requiring explosion-proof de- 
sign. Pp 


Norcross. Corp., , 247 
Newtonville Ave., 
Newton 58, Mass. 





repair conveyor belts with a 
plastic rubber “compound. Case histories. 


Magic Chemical Co., 
121 Crescent St., 
Brockton 2, Mass. 





. obtain autoclaves for pressure- 
Smpereters ‘reactions such as hydrogenation, 
ammonolysis, polymerization and organic - 
thesis. aterials of construction, types of agita- 
tion, stuffing boxes, instrumentation and safety 
features of the line. 48 


Blaw-Knox Co., 
Process Equipment 
Dept., Farm 
Bank Bilde.. 
burgh 22, Pa. 


” itts- 





fill your needs for solvents. 
industrial chemicals, resins and plastics as well 
as anhydrous ammonia fertilizers and 
tural chemicals. Properties, specifications ey) 
applications, 92 p. 


Shell Chemical 
glee 50 West 50th 
St., New York 20, 
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WYANDOT 


HEM 





Dependable Source of Chemical Raw Materials 









Albert Ruth, President, New Bedford Rayon Company (right), discusses aay with Peter 
A. Green, Vice President (center), and Wyandotte Representative Joh 


n H, Bahiburg. 


“Our plans call for Wyandotte Caustic 


md 99 
exclusively, says Albert Ruth, New Bedford Rayon Co. 


“Rayon is man-made through 
chemical control,” says Albert 
Ruth, president, New Bedford 
Rayon Co., New Bedford, Mass. 
“Obviously, quality and uniformity 
of raw materials, care and ingenuity 
in processing and development 
make the best rayon, 


“We've tested caustics from 
many sources and have found 
Wyandotte Mercury Cell Caustic 
consistently high in quality and 
more uniform, Wyandotte has been 
very cooperative, too. Wyandotte 
Technical Service, for example, is 
always ready to work with us on 
any problem, large or small. 

“Wyandotte is one concern that 
believes in service to the customer, 
and practices that belief. We like 
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this attitude and consequently use 
Wyandotte Mercury Cell Caustic 
Soda exclusively.” 


You can put your trust in Wyan- 
dotte Mercury Cell Caustic. It’s as 
pure as a reagent grade — needs no 
further purification in your plant. 
Wyandotte Caustic is shipped in 
up-to-date engineered tank cars... 
ach tank-car of caustic is com- 
pletely protected from iron pick-up 
by Wyandotte’s “MA - 4” - rubber 
lining. 


Send for Wyandotte’s helpful, 
new 56-page book on Caustic Soda. 
It contains data on grades best 
suited for your requirements — 
whether for rayon, pulp and paper, 
soap and syndets, textiles, chemi- 
cals, oil and lubricants, paints, 





dyes, metals. It also gives complete 
data on manufacturing processes, 
purity, analytical methods, and 
contains tables and charts on 
chemical reactions. It’s free for the 
asking! Write to Wyandotte 
Chemicals Corporation, Wyandotte, 
Michigan. Offices in principal cities. 





olle 
CHEMICALS 


HEADQUARTERS FOR ALKALIES 


Soda Ash + Caustic Soda « Bicarbonate of Soda + Chiorine 

Caicium Carbonate « Caicium Chioride « Glycols « Synthetic 

Detergents » Agricultural Insecticides « Soil Conditioners 
Other Organic and Inorganic Chemicals 
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the superiority of 
JERGUSON VALVES 
speaks for itself 


OS&Y Valves for severe conditions 
Rugged Jerguson 
OS&Y Valves are 
the ideal answer to 
meet high tempera- 
ture or corrosive 
conditions where in- 
side threads can’t be 
tolerated. Efficient outside thread design 
eliminates possible freezing and allows the 
valve stem to work freely at all times. 


GA Valves for instrument 
piping and general use 


Tremendous time and 
cost savings are possible 
with Jerguson GA 
Valves. Threaded con- 
nections can be reduced 
from 10 to3.. 
nipples, reducers, el- 
bows, tees, valve, and 
bleed valve are com- 
bined in one space sav- 
ing unit. 


Jacketed Heated-Cooled Valves 


Designed especially for use with heated or 
cooled gages, Jerguson No. 93 Valves have 
a surrounding jacket for circulating the heat- 
ing or cooling medium. They give safe, 
dependable, leak-tight service. 


Globe Valves 

Jerguson Globe Valves, fur- 
nished in Y%, V2, and 34 inch 
sizes with renewable, re- 
grindable seats. Can be fur- 
nished with Stellited stem 
and/or OS&Y. 


Ail valves shown rated at 3000 lbs, @ 500°F. 
Send. for detailed Data Units . . . or outline 
your requirements and let jerguson engineers 
go to work for you, 


. unions, — 


Instruments 
(A) 


Process 
Equipment 


(B) 


Pumps 
(c) 


Hew te .. -« 


get continuous treating-sam- 
pling-blending-diluting in process operations 
with a method of combining fluid meters and 
proportioning. Numerous diagrams show opera- 
tion, construction and dimensions, installation. 
Another a ae contains Photographs of 
a line “, Re gg eeding and proportioning 
= _ uote list of chemicals 
led. ei gs _ » third lists bulletins and re- 
produ ts 6p. the company has available on its 
ue 





. .»« automatically form steam ‘to 
meet ocess demand with a steam ac- 
ent om rinciples an oF gonna e application. 
need. "4 calculate requir capacity for your. 
needs. DP. 


“circulate and “boost. 
water and clear a) - at médium and high 
heads by choosing from a line of 2,3,4 and 5- 
stage split-case pumps. 12 p. 


Company ...- 


% Proportioneers, 
Inc. %, P. O. Box 
1442, Providence 1, 
RL 


“Foster Wheeler 
Corp., 165 Broad- 
way, New York 6, 


~ Peerless Pump 
Div., 301 West Ave. 
26, Los Angeles 31, 
Calif. 





Valves 
(D) 


locate the right solenoid valve 
for your application. Photographs, specifications, 
diagrams and photographs of a line including 
general urpose and explosion-procf models, 
those with small ports for high-pressure service 
and larger ports for increased flow capacity, 
super-duty four way solenoid valves with pop- 
pet-type seats. 80 p. 





Air 
Conditioning 


(E) 


Instrumente 
(F) 

Instruments 
(G) 


Dest 
Collector 


(H) 


purify air so effectively that 
even tobacco smoke is removed with a filter 
made of silene-treated, moisture-resistant fiber 
of asbestos and grass. Construction and opera- 
tion diagrams. _# Pp. 


Automatic Switch 
Co., 391 Lakeside 
Ave., Orange, N, J. 


Mine ® Safety y Appli- 
ances Co., Brad- 
dock, Thomas and 
Meade Sts., Pitts- 
burgh 8, Pa. 





get accurate, high speed 
process monitoring and control with this com- 
pany’s 21-610 mass spectrometer. 4 p. 


take advantage of the ‘analyti- 
cal service and products of a company that 
produces such instruments as mass spectrome- 
ters, leak detectors, micromanometers. How the 
various products aid different types of applica- 





tions. 8 DP. 


reduce operating and main- 
tenance costs with a self- cleaning collector. How 
it works (with diagrams), sizes, construction 
specifications. 6 p. . 


Consolidated Engi- 
neering Corp., 390 
North Sierra Madre 
Villa, Pasadena 15, 
__ Calif. 

~ Consolidated Engi- 
neering Corp., 300 
North Sierra Madre 
Villa, Pasadena 15, 
Calif. 


Pangborn Corp., 
Hagerstown, Md. 























Instruments 
(i) 

Heat 

Exchangers 


(9) 


.. keep advised of this com- 
pany’s testing equipment and other products 
used for jet aircraft and engines, rocket motors 
and guided missiles. Vol. 1, No. 1 of a house 
organ. 


. » Bolve a wide variety of indus- 
trial cooling and condensing problems with air- 
cooled heat exchangers. 12 p. 


Greer Hydraulice, 
Inc., 454 18th St., 
Brooklyn 15, New 
York 


Fluor. Corp., Ltd., 
2500 South Atlantic 
Bivd., Los Angeles 
23, Calif. 





Diatomite 
(K) 

Instruments 
(L) 


. . use diatomite for filter powder 
for water purification, dry cleaning and the pro- 
duction of foods and beverages, a mineral filler 
in the manufacture of paint, plastics, paper, 
fertilizers and insecticides. 28 Pp. 
pia te radioactivity in the ‘petro- 
leum industry. Brief descriptions, literature 
references, 16 p. 





Pumps 


(M) 


upply your plant with single- 
stage, double-suction centrifugal pumps (this 
compar} pe S) for neral water supply, 
circulas Adi gathering, drainage. 24 p. 


Johns-Manville, 22 
East 40th St., New 
York 16, N. ¥. 


Tracerlab Inc., 130 
High St., Boston 10, 
Mass. 


Allis-Chalmers Mfg. 
Co. South 

, Milwau- 
kee, Wis. 





Instruments 


CN) 


.. fill your needs for pneumatic 
receivers which are furnished as indicating 
controllers, recorders and controllers. Construc- 
tion and engineering details. 4 p. 


Minneapolis-Honey- 
well Regulator Co., 
Wayne and Wind- 
rim Aves., Philadel- 
phia 44, Pa. 





Pumps 
(0) 


find suitable cradle-mounted, 
vertically split casing pumps for the wide range 
of medium duty services found in modern re- 
finery and process pumping applications. 


Ingersoll-Rand, 11 
Broadway, New 
York 4, N. Y¥ 





Conveyors 
(P) 


. , simplify loading and stacking 

jets with a medium duty power belt conveyor. 

pecifications and features in clear, easy-to- 

read chart and table form. Sketches and photos 

te recommended installation procedures. 
p. 


Rapids- Standard 
Co., 342 Rapistan 
Bldg., Grand Rap- 
ids 2, Mich. 





. achieve the best results in 
plating nickel. Provides the desi er, specifying 
engineer and user with basic information on 
electroplating and detailed information on elec- 
troplating and detailed information on _ nickel 
plating and its practices. This is a reoffer on 
a booklet first released last year. 44 


International ts 
Nickel Co., 67 sa 
St., 2 ad York 5, 





. . Save space and money with 
this company’s new small, DC-20 automatic 
pumping unit. Large diagram shows outside 
assembly. 4 p. 


Farval Corp., 3249 
East 80th St., 
Cleveland 4, Ohio. 
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ELLIOTT 


the Tarbine 
that has everything/ 


| SIMPLICITY | that makes maintenance easy, 


OTHER ELLIOTT EQUIPMENT needing only ordinary mechanical experience — 
VALUABLE TO THE INDUSTRY 
LARGE MOTORS trom 50 hp up, in the famous PISS under all conditions as proven 


Elliott “Fabri-Steel’”’ construction. All types, and all im thousands of installations — 
enclosures, particularly for outdoor service. 


INTEGRAL MOTORS tough and sturdy backed Aided th Dak d dM that fits it to any require- 


by the Crocker-Wheeler reputation and experi- ment, due to the many available modifications — 
ence. All types, including the always dependable 


totally enclosed fan-cooled SEALEDPOWER motors. 
STEAM JET EJECTORS sincle or molianope, tie DELL for all-round satisfactory 


for pulling any required vacuum. No moving parts performance, among operating engineers every- 
—practically no maintenance. where. 


TUBE CLEANERS for cleaning all kinds of tubes WHY NOT CHECK? Bulletin H-16—On request. 
or pipes, straight or curved, removing all types of 
deposit. Wide range of sizes and cutter heads. 


STRAINERS single cylinder or of twin type which i: L L i re) T T 


permits the removal of a fouled basket for cleaning 


while the twin maintains operation. Also self-clean- STEAM TURBINE DEPT. © JEANNETTE, PA. 


ing strainers. PLANTS AT: 
H2-3 JEANNETTE, PA. © RIDGWAY, PA. © AMPERE, H. J, © SPRINGFIELD, O, ¢ NEWARK, WN. J, 


DiSTRICT OFFICES IN PRINCIPAL CITIES 
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Our over! 
are stretched from 50,000 to 00,000 
miles and repair parts bill cut 50%!” 


For nearest LUBRIPLATE distributor, 
see ey Telephone Directory. 
Send for free “LUBRIPLATE 
DaTA Book”. . . a valuable treatise on 
lubrication. Write LUBKIPLATE DiIvi- 
SION, Fiske Brothers Refining Co., 
Newark 5, N. J. or Toledo 5, Ohio. 


REGARDLESS OF THE SIZE 
AND TYPE OF YOUR MACHIN- 
ery LUBRIPLATE 
LUBRICANTS WILL IMPROVE 
ITS OPERATION AND REDUCE 
MAINTENANCE COSTS. 











Hew Te 


use this company’s Udet F 
detergents in the manufacture and conditioning 
of ammoniated mixed-goods. A summary of 
techniques, 4 p. 


Company .. - 
Universal Deter- 





Chemicals 
(B) 


et. more uniform pickling and 
potter pickled sur 8 through the use of pick- 
ling acid inhibitors, 4 p. 


American Chemical 
— Co., Ambler, 
a. 





Couplings 
(Cc) 


. select the right flexible cou- 
plings. Specifications and dimensions c 
photographs of a comprehensive line. 50 p. 


Lovejoy Flexible 
Coupling Co., 4949 
West Lake St., 
Chicago 44, Til, 





Uranium 
(D) 


... get a picture of the fast- 

growing uranium industry of the Colorado Pla- 

teau. here uranium ores are mined and 
Numerous photographs. 32 p. 


United States 
Vanadium Co. 
308, 30 East he gg 
New York 17, 





Process 
Equipment 


(BE) 


. . restore leaking condenser tubes 
by ere off ‘the deteriorated portion with in- 
ser Pp 


Thomas C. Wilson, 
Inc., 21-11 44th 
Ave., Lon 

City 1, N. Y. 





Speed Drive 
(F) 


. convert any standard constant 

speed motor to an infinitely variable speed drive 

with er ratio up to 8:1. Photographs show 

flexibil z. in mounting. Rating tables, shaft 
center distances, complete dimensions. 4 p. 


Reeves Pulley Co., 
Columbus, Ind. 





Safety 
(G) 


. find the tools to build fable 
safety programs and the training aids available 
for constructing supervisors and workers. 
scribes the nee offered by the National 
Safety Council. 52 p. 


National Safety 
Council, 425 North 
Michigan Ave., 
Chicago 11, Til. 





Heaters 
(H) 


... use standard and heavy-duty 
centrif: 1 fan industrial heaters for large 
areas where conventional heating equipment is 
inadequate. Where to use them, at what cir- 
culating capacities and temperatures, how to 
place th 32 p. 


Westinghouse Stur- 
tevant Div., Dept. 
T-025, 200 Read- 
ville St., Hyde Park, 
Boston 36, Mass. 





supply your plant with wall 
louvers designed to provide weatherproof inlets 
of sufficient size to supply the ventilating re- 
quirements along with rugged construction and 
a ag regard to architectural relation- 
ship. p. 


Burt Mfg. Co., 44 
East South St., 
Akron 11, Ohio. 





Gas Burners 
(J) 


. fill your spot heat treating 
needs with spear flame gas burners. Full size 
illustrations of the burners and flame length. 
Btu. capacity, port area and full dimensions. 4 p. 


Selas Corp. of 
America, Philadel- 
phia 34, Pa. 





Process 
Equipment 
(K) 


keep up with developments at 
this com any which makes such products as a 
Turba-Film evaporator, water turbines. Vol. 1, 
No. 1 of a house organ. 


Rodney Hunt 
Machine Co., 
Orange, Mass. 





Chlorosulfonic 
Acid 


.. make the best use of it as a 
sulfonating or chlorosulfonating agent or es a 
catalyst in the production of dye intermediates, 
synthetic detergente, emulsifiers, DDT and alky- 
lated benzenes. 12 p. 


Monsanto Chemical 
Co., Organic 
Chemicals Div., 

St. Louis 1, Mo. 





.. Obtain gas, diesel and gas- 
engines. hls" company’ rating curve, 
company’s Type LS sta- 


diesel 
space plans for - 
tionary engines. 


Cooper-Bessemer 
Corp., Mount 
Vernon, Ohio. 





. select and use cold finished 
carbon steel bars. Major characteristics and 
relative cost of a number of different analyses. 
Table of average mechanical properties and ma- 
chining speeds. 8 p. 


Joseph T. Ryerson 
& Son, Box 8000-A, 
Chicago 80, Ill. 





Instruments 
(0) 


... Maintain constant liquid levels 
with this company’s single-thyratron electronic 
instrument. Illustrations of the single-unit con- 
trol, the probe and alternative schematic ar- 
rangements for installation. 4 p. 


Thermo Instru- 


Belmont, Calif. 








Gum Arabie 
(P) 


. select the most efficient grade 
use 


to fit a particular water soluble gum 
requirement. Suggested uses in food, beverages, 
frags, chemical specialties, coatings and siz- 
ngs. Pp. 


Morningstar, Nicol, 
Inc., 680 West 5ist 
ig heated York 19, 


aN. 





Gelling 
Agents 


(Q) 


. . Judge the relative effectiveness 
of the various metallic soaps as gelling agents. 
Full descriptions of the procedures followed as 
well as the data obtained are given in the text 
and in the form of graphs. 


Witco Chemical Co., 
260 Madison Ave., 
New York 16, N. Y. 





Hydraulic 
Cylinders 


(R) 


determine the size and to in- 
stall the cylinder required for a particular 
application. Pictures, cutaway drawings and 
specifications of a wide variety of styles and 
sizes. 32 p. 


Vickers Inc., 1400 
Oakman Bivd., 
Detroit 32, Mich. 





Standardized 
Buildings 


_ &) 


xpand your present plant or 
storage facilities wet using standardized steel- 
frame structures. 2 


Luria Engineering 
Co., 500 Fifth Ave., 
New York, N. Y. 





Instruments 
(T) 


take your pick of electronic 
AC line regulators. Describes a line with models 
of capacities ranging from 150 VA to 15 KVA. 
Includes tnforsaetion on electronic regulator 
circuitry, uses of rommiaters and requirements 
for special regulators. 16 p 


Sorenson & Co., 375 
Fairfield Ave., 
Stamford, Conn. 


—End 
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O-Ring ... under initial compression, 
gives extra protection against leakage 
past shank, 


Resilient Packing ... completely enclosed 
in nonrotating metal parts, tends to seat 
the plug tightly in body without excessive 
cover tightness. 


Labyrinth Seal . . . series of concentric 
rings on gland collar make firm contact 
between collar and top of plug face, pro- 
viding additional seal. 


2 Vertical Lube Grooves . . . 180° apart. 


Oh, Faee 


with two added features 


1 Triple seal gives more effec- 
tive sealing at shank with ease 
of turning. 


2 Lubricant grooves that are never 
exposed to the flowing liquid. 


"OIC Tapered Lubricated Plug Valves assure positive, leakproof control of flow . . . 







ce neh 


OIC now offers a complete line of © 
Lubricated Plug Valves... 


When plug is given quarter turn, neither 
of these grooves is exposed to liquid flow. 


Lubricant Chamber . . . under pressure 
from screw piston, lubricant creates up- 
ward force during lubrication, tending 
to free plug for easy turning. 


Plug Lapped to Body . . . to assure per- 
fect, leakproof fit. 

Order in semisteel or steel .. . from your 
local OIC Distributor. Write for literature 
describing the advantages of OIC Lubri- 
cated Plug Valves. 


THE OHIO INJECTOR COMPANY ¢ WADSWORTH, OHIO 


ALVES 


FORGED & CAST STEEL, IRON & BRONZE, 
LUBRICATED PLUG VALVES 





















reactive do want your Sodium to be? If 
ae ene in an easily-hand iyhandled, 


eke me , your answer is High Surface Sodium 
ay exo -to-follow techniques, our researchers 

a of Metallic Sodium to inert solids 

att a a S anben, alumina and sand. HSS is 


oe a wide temperature range and has a large 
ratio of Sodium. Reactions can be carried 
instead of hours. The high surface area of 
in HSS, —— for immediate reaction, is the key 
to its importance to indu 


te stry. 
S OC D> J M na sols, row les aoa, rowel comely and rapid reaction of 
| control of reaction rates and temperatures above 
below the melting point of Sodium 
1 Simple adaptation to continuous operations 
4 Dry-way reactions of Sodium 


; ‘ : “ 1 Greater safety by eliminating flammable solvents 
T ace 0 un 1 High yields 


1 Preparation of products in finely divided and 
reactive states 


ON INERT SOLIDS a 1 Means of avoiding induction periods 








APPARENT FILM f THICHNESS VS. % Na iN “Ha IM RSS 

Film im Thickness ont, Ticknes Thickness _ 
on Alumina Colloidal Carbon 
Ween 160 M*/g.) ‘frea— 750 M?/g.) 
<1 Atomic Layer 


1 Atomic Layer 
Av. 2.5 Atoms Thick! | <1 Atomic Layer 
Av. 5 Atoms Thick sk Av. 1 Atom Thic 


% Na 








ebae aH ee Ried 


me PARTICLE ‘ue AND FILM COMPARISONS Send for our interesting new booklet — 
inteuaies S d HIGH SURFACE SOD! 
PS which gives the complete e story on 
& this important development in 


Sodium 
Dispersions 
1 to 30 Microns 


High Surface Sodium 
, (Colloidal Range) 

0.5 to 1000 

Millimicrons 





7 Cee ey paleo | NOTE: We do not produce 
Angstrom —> 10-9... eS SURFACE SODIUM. Our bey is Metallic 
Sodium from 1 Ib. bricks to tank car 
‘Particle size for Sodium Dispersions and HSS can be controled within narrow ranges. quantities. However, our technical staff 
iy Lee eee et can demonstrate the simplicity of preparing 
and utilizing HSS in your own plant 
in available equipment. 


DUSTRIAL CHEMICALS CO. 


Divisions of National Distillers Products Corporation 5 
120 Broadway, New Yerk 5, New York Branches in all principal cities. 
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Howard C. Gary, McGraw-Hill Dept. of Economics 














LEGEND 
Percent increose,vaiue added 
by manufacturing, 1951/1947 
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The Shifting Chemical Scene 


Chemical and allied products output is still climb- 
ing much faster than U.S. manufacturing as a whole. Here’s 
a detailed regional analysis of what’s happened since 1947. 


How did the chemical map of the 
U.S. change over the period 1947- 
1951? Did the combination of a 
business slide (1949) and the Korean 
war (1950) introduce dramatic 
changes into the regional pattern of 
the chemical industry? 

Official statistics just released by 
the Bureau of Census offer the first 
detailed and reliable picture of the 
growth of the chemical industry on a 
regional basis. On many occasions 
the national story has been told in 
terms of capital expenditures, in terms 
of productivity, in terms of sales 
Now, for the first time, the regional 
tale can be told. 

The Bureau of Census has com- 
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piled statistics on chemical growth— 
for the period 1947-1951—for the 
nine regions shown on the.map. By 
way of a yardstick: The number of 
employees in the nation’s chemical 
plants rose 1] percent from 1947 to 
1951. At the same time, the value 
added by the manufacture of chemi- 
cals (total value of products shipped 
less the cost of raw materials) rose 52 
percent. 

> New England—There were 29,600 
employees in the New England chemi- 
cal industry in 1951. Wages and sal- 
aries during that year topped $115 
million. The 20,000 production work- 
ers in the industry worked a total of 
41.8 million man-hours. Value added 


“South _§ 
Atlantic 
an 








by manufacture in the region’s chemi- 
cal plants exceeded $258.5 million. 

The figure for value added repre- 
sents an increase of 19 percent over 
the 1947 level. Over the years 1947- 
1951 the total number of employees 
working in chemicals rose by 4 per- 
cent. The 19 percent rise in output, 
however, was not enough to keep pace 
with the 24 percent growth registered 
by all industry in New England. 
> Middle Atlantic—In 1951 chemical 
employees in this area totaled 204,500. 
The industry payroll exceeded $841 
million in the same year. Almost 140,- 
000 of the industry employees were 
production workers and their com- 
bined labor came to 289 million mw- 
hours. The value added by manufac- 
ture was $2.26 billion—by far the big- 
gest regional figure. 

The area boosted chemical output 
more than 36 percent since 1947. 
This gain was achieved with an in- 
crease of but 5 percent in the number 
of employees. The rate of chemical 


357 





..enow treats 900 mop 
at West-Southwest 


Treating sewage for the Chicago Metropolitan Area is big 
business. So big, in fact, that the West-Southwest Sewage 
Treatment Works is the largest activated sludge plant in 
the world. And this is but one of seven plants operated by 
The Sanitary District of Chicago. 

Latest additions to the plant are the 24 Dorr Clarifiers 
shown in the right foreground of the photograph. These 
units (each 126’ dia.) are identical in type and design to the 
Dorr Clarifiers previously installed. Today, a total of 72 
Dorr units at tne West-Southwest Works have a combined 
average capacity of 900 MGD. 

Whenever a process involves the separation of finely 
divided solids in suspension, the use of ion-exchange, or 
fluidizing techniques, Dorr and its Associated Companies 
throughout the world can provide the correct equipment for 
your job. THE DORR COMPANY, Stamford, Conn. 


THE DORR COMPANY © ENGINEERS + STAMFORD, CONN. 


Offices, Associoted Companies or Representatives in principal cities of the world. 





Economics, cont. . . 


growth surpassed by a third the 28 
percent rise in the region’s total indus- 
trial output. 

» East North Central—The 155,200 
chemical workers employed here had 
total wages and salaries exceeding 
$641 million. The number of produc- 
tion employees was over 105,000 and 
they spent more than 218 million 
man-hours in chemical plants. Value 
added by chemical manufacture came 
to $1.9 billion. 

The increase in output since 1947 
was 40 percent, but it took an 8 per- 
cent rise in the number of employees 
to realize this gain. And the spurt in 
chemical production fell a shade short 
of matching the 43 percent increase 
registered by all industry in this area. 
> Pacific—There were 45,200 chemical — 
employees whose combined wages and 
salaries topped $195 million in the 
Pacific region during 1951. The num- 
ber of employees actually engaged in 
production was 31,200 and _ they 
worked a total of 62 million man- 
hours. Value added by manufacture 
of chemicals and allied products ex- 
ceeded $533 million. 

This area showed a gain—compared 
to 1947—of 73 percent in chemical 
output. Total number of employees 
in chemicals rose by 48 percent and 
chemical expansion ran 21 percent 
ahead of the all-industry growth rate 
of the region. 
> Mountain—In 1951 there were 11,- 
200 chemical employees in the area, 
an increase of 135 percent over 1947. 
Total payroll was $47.7 million. The 
total number of production workers 
was 8,400 and their total work came 
to 18 million man-hours. The value 
added by manufacture was only $109 
million—the smallest regional total in 
the country. — 

The gain in output since 1947, 
though, was a staggering 173 percent. 
This phenomenal growth in chemicals 
far surpassed the 50 percent increase 
registered by all industry here. 
> West South Central—Wages and 
salaries paid to the 54,400 chemical 
employees in this region in 1951 
totaled almost $212 million. The 40,- 
800 production workers put in 87 mil- 
lion man-hours of work and the value 
added was $909 million. 

Production rose 134 percent since 
1947; the number of employees went 
up by 29 percent. Chemical growth 
ran far ahead of the 59 percent jump 
chalked up by all industry in the area. 
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Every water treatment problem is different 


No two water treat- 

ment problems are 

exactly alike. To get 

the best — and most 
economical —- answer to your specific problem 
requires careful analysis of raw water composition, 
rate of flow and the results you require. 


There is no magic formula . . . no single equip- 
ment unit that will give ideal results under all con- 
ditions. That’s why it will pay you to check both 
conventional and high-rate units on every water 
treatment problem. 

For a brief picture of the complete Dorr equip- 
ment line ask for Bulletin #9141. The Dorr Com- 
pany, Stamford, Conn. 


WORLD -WIDE RESEARCH 


Repeat order in 1950 “proves out” a “conventional” 
installation made in 1948. 


Quick facts about the Dorrco installation at the 
Hollingsworth & Whitney Co., Chickasaw Mills, Mobile, Alabama 
1948 ... First order installed with a design capacity of 10 MGD. 

2 Dorrco Flash Mixers 

1 Dorree Flocculator 

1 Dorreo Squarex Clarifier, 85’ square 
Operating Results... 

Raw water: Color — 65-70 ppm 

Raw water: Turbidity — 3.5-3.9 ppm 

Finished water: Color — 3 ppm 

(Dosage in ppm: Alum 20, Soda Ash 15, Chlorine 3 to 5) 
1950 . .. Second order installed with design capacity of 16 MGD, 

(Total design capacity: 26 MGD) 

1 Dorrco Flash Mixer 

2 Dorrco Fiocculators 

2 Dorrco Squarex Clarifiers, 75’ square 
Flocculator ond Sq are trademarks of THE DORR COMPANY —Reg. U. S. Pat. OF. 





ENGINEERING + EQUIPMENT 


THE DORR COMPANY + ENGINEERS + STAMFORD, CONN. 


Offices, Associated Companies or Representatives in principal cities of the world. 
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ANSUL CHEMICAL COMPANY 


See Page 158 


MARINETTE, WISCONSIN 
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> East South Central—Chemical work- 
ers employed here in 1951 totaled 
more than 51,700 and the total pay- 
roll fell barely short of $183 million. 
The 39,600 production workers spent 
80 million man-hours on the job. 
Value added by manufacture came to 
$527.6 million. 

Chemical output climbed 81 per- 
cent since 1947, The number of em- 
ployees rose by 13 percent. Chemicals 
gained more than twice as fast as all 
industry in the region. 


> South Atlantic—Nearly 117,000 peo- 
ple worked in the chemical industry 
in 1951 and their combined wages and 
salaries exceeded $417 million. Almost 
89,000 of these employees were en- 
gaged in production and the total of 
their labor added up to 183 million 
man-hours. The value added by manu- 
facture reached almost $1.3 billion. 

Chemical industry output rose 65 
percent while the number of em- 
ployees increased by 8 percent. This 
rise in production about doubled the 
percentage increase attained by all in- 
dustry in this section. 


> West North Central—More than 
34,000 people worked in chemicals in 
1951 and their total earnings were 
more than $130 million. The 23,600 
production workers spent 49 million 
man-hours in chemical factories. The 
value added by chemical manufacture 
was $387.7 million. 

The 18 percent output gain regis- 
tered by chemicals since 1947 was the 
most modest of all the regional in- 
creases and fell far short of the 38 per- 
cent rise of all industry in these states. 
The increase in the number of em- 
ployees was 4 percent, compared to 14 
percent for all industry. 


» Add It All Up—In only three regions 
did chemical expansion lag behind the 
growth of industry generally. 

The greatest percentage gain in out- 
put over the years 1947-1951 was 
registered by the Mountain region— 
the least important area in terms of 
dollar volume of chemical production. 
The Middle Atlantic and the South 
Atlantic areas showed the greatest out- 
put gains per new employee added. 
Both regions stepped up production 
more than 74 percent for every 1 per- 
cent increase in the number of em- 
ployees. For the rest of the nation, 
an increase of 1 percent in the num- 
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ber of chemical employees brought | 
barely a 4 percent increase in output. 

These brand new facts and figures only strong arm methods 
tell a story of a bigger, more produc- | 


tive and constantly shifting chemical | 
industry throughout the country. | survive ehese tests 










i y Rods Company, 







ufacturer 





Commerce’s Weeks predicts . . . 






Fair and Warmer 


“Its [the new Administration’s] ar- | 
rival in Washington on January 20 | 
changed the economic climate over- 
night. The political weather for busi- 
ness is fair and warmer . . . I predict | 
even brighter days ahead.” 

This recent statement by Secretary 
of Commerce Sinclair Weeks before 
the Pittsburgh Chamber of Commerce 
sets the tone of the Commerce Dept.’s 
new attitude toward its job. After 20 | 
years of competing with business+big | 
and little-government is now striving | 
to serve all the people equally without | 
any doubletalk. 

“We are not excluding any area of 
society from our concern. This means 
that the ‘forgotten man’ of recent 
years, the businessman, now gets his 

. tights, too. The handcuffs are re- 
moved from his wrists and the gag 
from his mouth.” 

And Weeks has a positive program. 
One of Commerce’s chief jobs is to be 
the “ear for business, the voice of 
business and the friend of business.” 
Let’s examine that job. 
> Ear for Business—Until recently, 
many businessmen have gotten the 
brush-off in Washington. Miles of 
red tape and uninterested bureaucrats 
have made it 2lmost impossible for 
business to get a fair shake. 

Not so now! By acting as “the 
listening post to which businessmen 
can bring their opinions and their 
questions,” Commerce intends to 









































"READ STANDARD 


CORPORATION 




















os Angeles 39, California 


Bakery-Chemical Division: York, Pennsyivania — 
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and its as 
easy ss Mpc! 


MPC Wood-Lined Steel Pipe 
is the efficient and economical 
answer wherever corrosion, abrasion, 
frictional resistance or sliming is 
problem. 


ideal for corrosive liquids, goses and 
fumes including aggressive waters, in- 
dustrial waste liquors, pulps, slurries, 
acid, alkali and salt solutions. 


For service up to 180° F. and 250 p.s.i. 
Higher pressure ratings for special serv- 
ice requirements. All pipe flanged and 
available in 10’ and 20’ standard 
lengths or “tailor-made” to your spec- 
ifications. Easy to cut and reflange. All 
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eliminate all browbeatings and brush- 
offs. 

“But,” says Weeks, “because busi- 
nessmen can expect an attentive ear, 
it seems to me—a former businessman 
—that responsible business should 
ponder seriously upon what it proposes 
to say. Before saying anything it 
should realize that the chief business 
of businessmen today—and all other 
Americans—is to help make sure of 
national security. 

“The acid test of one’s sincerity 
about thrift in government is to act 
on the principle that economy—like 
charity—begins at home.” 

Voice of Business—Not only will 
businessmen be listened to, but their 
ideas will be passed along. Thus, the 
President and the Cabinet will be 
able to weigh the various opinions of 
business in determining major policies. 

“... your arguments always will 
be heard and repeated up and down 
the line, even though Commerce may 
not be able to agree with all of 
them.” 
> Friend of Business—“Finally, our 
concept is a Commerce Department 
which is the active friend and advo- 
cate of business, using the special fa- 
cilities of national government to fos- 
ter, promote and develop commerce 
and industry.” 

This performance of necessary serv- 
ices beyond the means of private in- 
dustry—census facts, Bureau of Stand- 
ards research files, business surveys— 
will give management valuable data 
for planning and acting. 

“As I view the entire economy I 
find that current business is good. 
Expectations of sales reveal continued 
optimism. The new administration 
is trying to conduct government in a 
manner that will encourage private en- 
terprise and deserve public confi- 
dence.” 


Searce Money May Put a 
Crimp in Expansion Plans 


Ever since the end of World War 
II, Wall Street investors have voiced 
approval of the phenomenal expansion 
spending of U. S. industry and of the 
chemical process industries in par- 
ticular, And they’ve backed their ap- 
proval with cash. 

Lately, though, many of them have 
begun to wonder if the time hasn’t 
come to slow down and consolidate. 
Outside venture capital is becoming 


increasingly scarce and companies are 
being forced to look around for new 
money sources. 

But will this work any hardship on 
chemical companies? A look at the 
past seven years’ experience shows that 
it might. 


EARNINGS have catapulted . . . 





Fiseal Years Percent 
1945 1952 Increase 
(Millions) 
American Cyanamid $6.2 $26. 
Co 12.1 
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.. + BUT so have investments 





Capital Invested Since 
1945 
Retained 
Loans Stock Earnings 
(Millions of Dollars) 
American Cyanamid $76.4 $52.4 
Borden Co 
Union Carbide 
Continental Oil... . 
Diamond Alkali. ... 








> How They Did It—Corporate carn- 
ings have skyrocketed since 1945—$94 
billion in the last five years alone. But 
to achieve this, corporate spending 
climbed to a staggering $115 billion 
in the same period. Here’s. where the 
money came from. 

Realistic dividend policies provided 
$52 billion in retained earnings; depre- 
ciation and obsolescence charge-offs 
totaled about $30 billion. The rest, 
however, had to come from these two 
outside sources, sources that now may 
be drying up. 

e¢ Bank borrowings—up about $9 
billion. 

e Long term debts, including stocks 
—up almost $24 billion. 
> No Need to Worry—One financial 
schoo] of thought feels that industry 
is over the expansion hump and 
doesn’t have to fret about finding out- 
side money. They believe that many 
companies already have all the outside 
financing they need and that future 
expansion will be adequately taken care 
of with internal funds. 
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Others, though, argue that present 
expansion plans alone are going to re- 
quire tremendous sums of new capital. 
A recent Commerce Dept. survey pre- 
dicts that industry will spend $27 
billion on new plants this year, about 
2 percent more than in 1952. 

And the chemical process indus- 
tries are right in the thick of it. Allied 
Chemical & Dye Corp. is about to 
initiate a $200 million public-borrow- 
ing program; Gulf Oil Co. recently 
announced that they would spend 
$200 million in 1953; Eastman Kodak 
has budgeted $40 million for new 
plants and facilities this year. 

But almost all these expansion pro- 
grams are going to require outside 
financing. To get it, industry will have 
to convince potential investors that 
their fears of overexpansion are un- 
founded and that may well turn out 
to be a really tough selling job. 


Outlook for Ammonia, 


Phenol and Ethylene Glycol 


The three supply-demand patterns— 
shortage, balance, overage—are re- 
flected in the market pictures of am- 
monia, phenol ‘and ethylene glycol. 
Each presents its own problems. 

In the case of ammonia, produc- 
tion has fallen short of Defense Pro- 
duction Administration goals. Al- 
though new plants are planned, de- 
mand continues high and supply-de- 
mand balance is not being reached. 

For phenol, a firm, secure, optimis- 
tic condition exists. The DPA goal 
seems right and new production is be- 
ing scheduled at a satisfactory rate. 

In the third case, ethylene glycol, 
it is clear that current goals have al- 
ready been surpassed. Further expan- 
sion will result in excess inventories 
and further price cuts. 
> Ammonia’s Short—The tremendous 
upswing in the use of fertilizers ac- 
counts for most of the pyramiding de- 
mand for ammonia. The real ques- 
tion here is whether or not there will 
be enough production even when in- 
dustry meets the projected DPA goal. 
At the end of 1952, planned expan- 
sion was over 150,000 Ib. short of 
that goal and the likelihood of reach- 
ing the 1955 goal of 2.9 million tons 
seems very remote. 

Over 75 percent of current am- 
monia production goes into fertilizers, 
and the Dept. of Agriculture fore- 
casts that consumption by 1955 will 
be double what it was in 1950. Only 
recently have farmers begun to realize 
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Nicholson Steam Traps Require 


NO CHANGE of VALVE 
or SEAT, 0 to 250 Lbs. 


Nicholson steam traps save the time and trouble of adjusting valves 
for varying pressures. This feature substantially speeds production and 
maintenance. Made of hardened stainless steel, the valve is extra 
large, resulting in from 2 to 6 times average drainage capacity. 
Both valve and seat are renewable. The fast action of Nicholson traps 
prevents waterlogging. Installations have 
frequently increased production of cooking 
kettles, for example, as much as 30%. Elimi-. 
nate “cold blow” in unit heaters. 5 types for, 
every application. Size 44“ 
to 2”; press. to 250 Ibs. 








BULLETIN 152 
206 Oregon St. 


Wilkes-Barre,Pa. 
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Dispose of mercaptans, aldehydes, 
organic and hydro - carbon vapors 
the new Catalytic Combustion way. 
Safe — Dependable — Complete 
— Low Cost. 

© Write for details today. 


@ REMOVES ODORS 

e RECOVERS HEAT 

@ ELIMINATES CONDENSATE 
e@ REDUCES FIRE HAZARD 


4546 GRAND RIVER 
DETROIT 8, MICHIGAN 


Fume Incineration for Industry 


363 
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the benefits that can be derived from 
the increased use of fertilizers. 

Other peacetime uses of ammonia 
are growing, too, and in any war emer- 
gency, military requirements for ex- 
plosives and propellants are bound to 
create industrial shortages. 
> Phenol’s Balanced—Despite the huge 
increases in phenol production—up 
from 15 to over 380 million Ib. in the 
past 25 years—supply has always closely 
followed the demand, and so it is to- 
day. The DPA goal has been set at 
623.6 million Ib. by 1955 and all the 
necessary capacity has been accounted 
for by construction plans. 

Major use of phenol is in phenolic 
resins—about 75 percent of current 
production. Solvent refining opera- 
tions and the manufacture of chemi- 
cals from phenol take most of the rest. 
The Presidential Materials Policy 
Commission has estimated that total 
production will be 2,806 million Ib. 
annually by 1975. 


DYNAMIC 








Also a complete line of Direct Curre:.t motors and generators 
DIVISION OF GENERAL DYNAMICS CORPORATION 
BAYONNE, NEW JERSEY 


ELECTRO 


1 TO 250 HORSEPOWER (1-c.0.s. stanvanos) 


End Uses for Phenol (PMPC) 


Actual Estimated 
1950 1955 1975 
_ (Millions of Pounds) 
Phenolic resins 1,950 
Chemicals........ 5 
Solvent refining 
Miscellaneous....... 


NO. 676 


: 
2 
q 
Z 
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ependable industrial motors 


> Ethylene Glycol’s Over—For many 
years ethylene glycol has enjoyed a 
growing market. Production reached 
600 million Ib. in 1951 and it all 
found ready users. Indications now, 
however, are that some of the 810 
million Ib. produced last year may go 
begging. Recent price drops reflect 
this situation. 

Estimates of future needs are in the 
range of 800 million Ib. by 1962. Of 
this, about 500 million Ib. will go into 
anti-freeze and the remainder into syn- 
thetic fibers, detergents, etc. 

Since present and indicated supplies 
appear to be in excess of both current 
and future demands, correction steps 
need to be taken. New facilities 
should be curtailed wherever possible 
and emphasis should be shifted to find- 
ing new uses for ethylene glycol or its 
precursor, ethylene oxide. 


3. Extra bigh-frequency testing 
4. Extra care in fitting coils into 


of insulation between turns. 


QUALITY SINCE 1880 
FOR NEW ILLUSTRATED CATALOGUE 


2. Extra impregnations and bak- 
ings of the wound stator. 
WRITE TODAY 


The WINDING is the 
1. Extra insulation in stator slots 


aad between phases. 


Nore: This analysis is based on a 
statement to the chemical industry 
by Dr. Wayne E. Kuhn, president- 
elect, Commercial Chemical Develop- 
ment Association—Epiror. 
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Chemical Engineering's Price Indexes 


Chemicals uP 42.0% 
Oils ond Fats DOWN -4.9% 


Chemicals Oils & Fats 


120.42 64.86 
118.10 68.17 
120.21 

119.11 93.19 





HIGHLIGHT OF THE MONTH 








index (1935-39100) 
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Chemical Output 





SPM AME EAB ORO er eR 
1952 1953 
Federal Reseorve Board; April- June est. 











1953 Output fs 
Ahead of 1952 


Short-term outlook for the chemical 
industry is still up. 

Output of chemicals, according to 
the Federal Reserve Board index, is 
runhing about 7 percent ahead of a 
year ago. Total industrial output is at 
a level about 10 percent over March 
1952. 

While chemicals continue to regis- 
ter gains in production, the other non- 
durable goods industries made little 
advance in March. In some cases, 
actual declines were recorded. 
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® CONDENSER TUBES 
AND PLATES 


Year after year users of condenser tubes and plates 
specify Revere, not only for new equipment, but 
when re-tubing. You might consider this fact if you 
are not as yet a Revere customer. 

Correct specification is vitally important, because 
conditions vary so greatly. Each installation pre- 
sents an individual combination of factors, each one 
of which should be studied before deciding on the 
proper alloy. It is often advisable to make a new 
survey of the situation before re-tubing, because the 
nature of the cooling water may have changed, or 
other service alterations have taken place. 

To find the alloy or combination of alloys best 
suited to meet a specific set of circumstances, 
Revere offers the help of its Research Department, 
made available through the Technical Advisory 
Service. Working with the country’s leading users 
of condensers and heat exchangers, these capable 
consultants have helped solve many and varied types 
of problems, leading to longer tube life. 

Revere makes tubes and tube sheets in all the cus- 
tomary alloys. See the nearest Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17,N. Y. 






































Mills: Baltimore, Md.; Chicago and Clinton, I11.; Detroit, Marty ; 
Los Angelesand Riverside, Calf; ; New Bedford. Mass.: :Rome, N. Ss 
Sales Offices in Principal Cities, Déstributors Everywhere, 


SEE REVERE'S ““MEET THE PRESS’ ON NBC TELEVISION, SUNDAYS 







fa? ae 
1S i 


This 28-page booklet is of unusual 
interest in these times when it is more 
important than ever to squeeze every 
last day of use out of condenser and 
heat exchanger tubes. It includes data 
on various copper alloys, photos of 
different types of condenser tube 
corrosion, and photomicrographs of 
the grain structure of different metals 
under varying operating conditions. 
Write on your firm's letterhead for 
your free copy. Ask for “Life Extension 
for Condenser Tubes.” 
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Intermediate Alloy and 
Stainless CROLOY Tubing Steels 


B&W offers a wide range of Intermediate CROLOY and 
Stainless CROLOY Tubing Steels which permit utmost 
discrimination in selection of composition. These grades 
or types have different characteristics and qualities which 
determine their most economical specific use. Proper selec- 
tion can be made only after due consideration of all factors 
involved in a particular application. The metallurgists, 
salesmen, and technical staff of B&W will welcome the 
opportunity to assist in the selection of the proper grade 
or grades best suited to meet specific conditions of service; 
also, B&W Bulletins TB-1, TB-6, and TB-9, containing a 
wealth of data on these analyses, are yours for the asking. 


e. 
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Analyses of the B&W Intermediate CROLOY Tubing Steels 


for High-Temperature Service 





















CARBON 


MANG. 


SUL. 


PHOS. 


SILICON 


MOLY. 








NOTE: Pi 





0.10-0.20 
0.15 


0.15 
0.15 
0.15 


ore i unless range is given. 
*Titonium stabilized—Ti 4 x C min., 70% max.; Columbium stabilized—Cb 8 to 10 x C. 


0.30-0.60 
0.30-0.60 
0.30-0.60 
0.30-0.60 
0.30-0.60 
0.30-0.60 
0.30-0.60 
0.30-0.60 
0.30-0.60 
0.30-0.60 
0.30-0.60 
0.30-0.60 
0.30-0.60 
0.30-0.60 


0.05 
0.04 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 


0,03 


0.03 
0.03 


t-Can also be furnished with 1.20-1.50% Mo, .50% Si—designation CROLOY 9. 


0.04 
0.04 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 
0.03 


0.10-0.30 
0.30 
0.50-1.00 
0.45-0.75 
0.50 











0.45-0.65 
0.45-0.65 
0.45-0.65 
0.60-0.80 
0.45-0.65 
0.90-1,10 
0.80-1.00 
0.45-0.65 
0.45-0.65 
0.45-0.65 
0.45-0.65 
0.45-0.65 
0.90-1.10 
0.90-1.10 


































AISI (A) % % % % % % % % 
Type Carbon Manganese Phosphorus Sulphur Silicon Chromium Nickel Molybdenum Other 

B&W Croloy Number Max Ox. Max. Max Max. Element 
Croloy 18-8 H-C 302 08-.20 2.00 .04 .03 1.00 17.0-19.0 8.0-10.0 
Croloy 18-8 Si 302B .08 2.00 .03 .03 2.00-3.00 17.0-19.0 11,0-14.0 . ha 
Croloy 18-8 F-M 303 5 2.00 .03 04 1.00 17.0-19.0 8.0-11.0 Se .07-.20 
Croloy 18-85 304 .08 2.00 .03 .03 | 18.0-20.0 8.0-11.0 
Croloy 18-12 305 12 2.00 04 .03 1.00 17.0-19.0 10.0-13.0 
Croloy 20-10 308 .08 2.00 .03 .03 50 19.0-22.0 10,0-12.0 
Croloy 25-12 309 .08 2.00 .025 025 1,00 22.0-26.0 12.0-15.0 yi 
Croloy 25-12 Cb ay .08 2.00 .025 .025 1,00 22.0-26.0 12.0-15.0 Cb 8XC-1.00 
Croloy 25-20 310 15 2.00 .03 .03 75 24.0-26.0 19.0-22.0 i" (B) 
Croloy 16-13-3 316 .08 2.00 .03 .03 75 16.0-18.0 11.0-14.0 2.0-3.0 vs 
Croloy 16-13-3 Cb ‘3 .08 2.00 .03 .03 Pe 16.0-18.0 11.0 Min. 2.0-3.0 Cb 9XC-1,00 
Croloy 18-13-3 317 .08 2.00 .03 .03 75 18.0-20.0 11.0-14.0 3.0-4.0 ‘ 
Croloy 18-8 Ti 321 .08 2.00 .03 .03 75 17.0-20.0 9.0-13.0 Ti 5XC-.60 
Croloy 18-8 Cb 347 .08 2.00 .03 .03 75 17.0-20.0 9.0-13.0 Cb 10XC-1.00 
Croloy 1217 403 15 1.00 .03 .03 75 11.5-13.0 : (c) 
Croloy 12 Al 405 .08 1.00 .03 .03 75 11,.5-13.5 -50 Max. “* Al .10-.30 
Croloy }2 410 5 1,00 .03 .03 75 11.5-13.5 -50 Max. (D) 
Croloy | 2-2 414 15 1,00 04 .03 1.00 11.5-13.5 1.25-2.50 
Croloy 18 430 12 1.00 .03 .03 75 14.0-18.0 50 Max ss 
Croloy 22 443 .20 1,00 .03 .03 75 18.0-23.0 50 Max Cu. 90-1.25 
Croloy 27 446 .20 1.50 .03 .03 75 23,0-30.0 50 Max N2 .10-,25 


ons? 


A. For tube 


manufacturing reasons the anal 
Croloys may vary slightly from that 
Number. 

Can be furnished stabilized by addition of columbium. 


Turbine Quality. 
Can be furnished without or with addition of either V4 or 


1 per cent molybdenum as an alloying element. 


of the BAW 
the AISI Type 


THE BASCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


Beaver Falls, Pa.—Seamless Tubing; Welded Stainless Steel Tubing 
Alliance, Ohio— Welded Carbon Steel Tubing 
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ww | Technolog : 
OPNOPVOWS CCHHO ps Melvin Nord, Chemical Engineer & Patent Attorney, Detroit, Mich. 





EQUIPMENT PATENTS 
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Novel Distillation System 


Effective use of vapor compression in low-tempera- 
ture fractionation reduces the number of trays needed to 
separate close-boiling compounds. 


Better thermodynamic efficiency, re- 
duced pressure requirements and a 
smaller column with fewer trays! 
These are the major claims James E, 
Gantt makes for his new distillation 
process. 

The method uses vapor compression 
techniques and is particularly useful 
in the separation of close-boiling vola- 
tile components where the overhead 
has to be refrigerated in order to 
provide reflux. The only limitation is 
that temperatures not be so low as to 
require “deep refrigeration.” 

Gantt’s process involves the com- 
pression of overhead vapors to a tem- 
perature and pressure high enough to 
allow their use as a heating agent 
in the column reboiler. The com- 
pressed vapors give up their latent heat 
in the reboiler, evaporate bottoms for 
the vapor return to the column and 
are themselves partially condensed. 

After passing through an expansion 
valve, they provide overhead prod:ict 
and liquid reflux for the column. Ad- 
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ditional cooling, if needed, is provided 
by an external refrigerated cooler, pre- 
ferably before the reboiler-condenser, 
so that refrigeration is accomplished 
at a reJatively high temperature level. 
> Sample Use—A typical application of 
this system is in the separation of 
ethane-ethylene mixtures (see cut). 
Here the charge mixture enters at 
about 200 psig. and is cooled to about 
—20 deg. F. by heat exchange with 
each of the two cold products. 

The column operates at 200 psig. 
with a bottoms temperature of 0 deg. 
F. and a top temperature of —35 deg. 
F, Overhead vapor goes to a com- 
pressor which raises the pressure from 
200 to about 550 psig. and the tem- 
perature to 100-150 deg. F. 

The ethylene stream, with heat of 
compression, passes to a refrigerated 
cooler (after water-cooling, if neces- 
sary) and leaves at about 60 deg. F. 
It then goes to the column reboiler 
where further cooling and condensa- 
tion occur. Additional refrigeration 


can be applied in another refrigerated 
heat exchanger at this point. 

The cooled liquid next passes 
through a reducing pressure valve to 
the ethylene receiver. It is now at 
about 250 psig. and 25 deg. F. Part 
of the stream is used as reflux, the rest 
as product. 

Any vapor formed in the receiver is 
recycled to the ethylene compressor. 
Normally only a single compression 
stage is needed, eliminating the need 
for reflux and bottoms pumps. 

The patent (U.S. 2,629,239) has 
been assigned to Universal Oil Prod- 
ucts Co. 


Alternate Hot and Cold Zones 
Give Fractional Sublimation 


In a new device, by Allen Francis 
Reed, alternate vaporization and con- 
densation in heating and cooling zones 
is used to accomplish fractional sub- 
limation. Reed has assigned his in- 
vention (U.S. 2,628,892) to the 
United States of America as repre- 
sented by the Atomic Energy Com- 
mission. 

In operation, one part of the ma- 
terial vaporized in each heated zone is 
caused to flow back, countercurrent to 
the condensed phase, as vapor “reflux” 
which is partially condensed in the 
next preceding zone. The remainder 
of the vaporized material is caused to 
flow forward to the next cooled zone 
where it also is partially condensed. 

The mixture to be separated is ad- 
mitted to a horizontal helical tube 
which is alternately heated and cooled 
along its length. Solid condenses in 
the cold zones. The alternate hot and 
cold zones are then moved relative to 
the condensed mixture toward the 
point of admittance by slowly rotating 
the helical tube. 

The body of the condensate thus 
gradually leaves a cold zone and simul- 
taneously advances into an adjacent 
hot zone where it is progressively sub- 
limed. The vapor formed is enriched 
with respect to one of the components 
because of the difference in vaporiza- 
tion rates of the components. 

Cooling zones are established sim- 
ply by allowing the bottom part of 
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3000 Stock Items Made by Corrosion-Resistant Specialists 


The makers of FLOWLINE Welding Fittings 
were the first to standardize, manufacture, 
and stock a complete line of welding fittings 
for corrosion piping. These fittings are 
handled by leading distributors throughout 
the country who are experts in corrosion 
piping problems. 

The most economical and efficient corrosion- 
resistant piping system is obtained by using 
FLOWLINE Fittings. Any conceivable layout 
can be constructed with them simply by 
straight cutting of pipe to desired lengths 
and plain butt welding. The advantages in- 
clude minimum initial cost and faster fabri- 


WELDING 


cation of a compact, light weight and strong 
system which is permanently leak-proof and 
has best flow characteristics. 

FLOWLINE Welding Fittings —ells, tees, 
stub ends, reducers, and caps — are normally 
stocked at strategic points in Schedules 10, 
40, and 80 (Schedule 5 also available) — 
sizes’ 14" through 12”—in stainless types 
304, 316, and 347; Monel and Nickel. They 
are annealed, cleaned bright — stainless 
fittings are passivated —and marked with 
type of metal, heat number, size, schedule, 
and wall thickness. 


FITTINGS CORP. 





NEW CASTLE, PENNSYLVANIA 
World’s Largest Manufacturer of Siciniess Welding Fittings 
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That's high quality metal! 

Metal destined for a high alloy 
casting which has to meet 

some pretty rigid specifications! 


The story we want to tell here is about our Testing Facilities. We have 
right in our foundry every conceivable testing facility needed when 
checking static or centrifugal high alloy castings for industry. Where 
required, we make complete chemical, metallurgical, and mechani- 
cal checks and tests. And have both a 400,000 volt X-ray unit and 
gamma-ray unit, for checking the final casting for hidden flaws. 


As we see it, the only way to assure customers of high quality cast- 
ings is to have and use all necessary facilities for testing and check- 
ing the heat, pour and finished casting. 


THE JVURALU } company 








Tomorrow's TECHNOLOGY, cont. . . 


the helical coil to dip into a refrigerat- 
ing bath; heating zones are provided 
by heating the upper part of the coil. 

Operation is batchwise, starting 
with the entire charge condensing in 
the cold sections of the tube. Rota- 
tion at 1 rpm. is started and the more 
volatile component moves to the dis- 
charge end to a greater degree than 
the less volatile -constituent, thereby 
providing the desired enriching effect. 





Light product 
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feed 
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2 Heavy product 





Helical Plate Tower 


| For Extraction 


Here’s an extraction tower that uses 


| helical plates instead of the conven- 


tional sieve plates (see cut). Heavy 
liquid is fed at the top and side to 
form the continuous phase. Light 
liquid moves up from the bottom. 

The heavy liquid travels down the 
helix while the light material can 
move either along the helix or through 
perforated holes in it, thus providing 
necessary mixing. Non-perforated 
flights of the helix are located between 
groups of perforated flights and con- 
stitute the settling zones. 

George J. Langmyhr describes the 
device in U.S. 2,628,894 and claims 
that rotation along the helix aids in 
separating the mixed liquids by cen- 
trifugal force. Adjustable baffles are 
used to vary the ratio of flow through 
the perforations to that along the 
helix. 
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Down time costs 


*991/2% ve 93% 91% 
Alumina 


» Alumina 





odern operators are using refractories forti- 
il fied with ALCOA Alumina to increase the 
output of their metallurgical furnaces, chemical 
processing kilns, glass tanks and other high- 
temperature equipment. They know that down 
time costs more than good refractories, and 
refractories fortified with ALCOA Alumina 
considerably reduce down time! 

The increased stability and high-temperature 
resistance provided by ALCOA Alumina is 
clearly shown in the specimens illustrated 
above. All are alumina-content brick, and all 
were held at a temperature of 3400° F. (Cone 
40, flat) for four hours. From left to right, the 
alumina content of each brick is: 99144%, 93%, 
91%, 87% and 87%. You can see how im- 
portant even a little extra ALCOA Alumina is 
to the life of a refractory. 


(Photo and data: Richard C. Remmey Son Co.) 
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Alumina ... 


87% 81% 
r Alumina Alumina 


Whatever your operating temperatures, you'll 
have less costly down time as a result of too- 
frequent refractory replacement, when you use 
alumina refractories. They provide strength 
and stability under load at high temperatures 
. . . resistance to spalling, abrasion and fluxing 
. + . resistance to corrosive slags and gases... 
negligible porosity and shrinkage. We'll gladly 
refer you to reputable manufacturers of high- 
alumina refractories. Write to: ALUMINUM Com- 
PANY OF AMERICA, CHEMICALS Division, 702-F 
Alcoa Building, Pittsburgh 19, Pennsylvania. 
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Chemicals 


ALUMINUM COMPANY GF AMERICA 





PROCESS PATENTS 
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VERTICAL WELLS for deep deposits. 


New Ways to Retort Oil Shale 


Here are two new methods for retorting oil shale 
underground. A better grade of crude oil at lower costs is 


claimed by both inventors. 


Although big strides have been 
made in oil shale retorting in the last 
five years, conventional methods still 
involve cumbersome and expensive 
equipment and high operating costs. 
Poor heat recovery in the retorting 
systems and the expense of mining, 
crushing and handling the shale have 
been major economic burdens on the 
processes. 

Now two men have come up with 
retorting systems specifically designed 
to overcome these difficulties. Both 
methods do the job underground, au- 
tomatically eliminating mining, han- 
dling and crushing. And both men 
claim higher quality crude oil. 
eIn US. 2,630,037 by James W. 
Martin, a combustion-supporting gas 
containing a critical ratio of CO, to O, 
is used (see cut above). 

Oxygen and CO, are fed into a com- 
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bustion well. Combustion occurs in a 
previcusly exploded area, ignition be- 
ing supplied by an electric spark or 
by thermite. Sufficient pressure builds 
up to force the products of combus- 
tion and distillation through the oil 
shale structure to an outlet well which 
may be 50 ft. away. 

The hot combustion gases, passing 
through the shale, distill out the hy- 


drocarbons. Coke remaining as resi- 
due im the shale is gradually burned 
away by the oxidizing gases. 

The oil is condensed in a water- 
cooled condenser, water-soluble ma- 
terials being removed higher up in the 
condenser. Fixed gases are then sep- 
arated from the condenser vent gases 
and some of the CO, is recycled. 

The objection to the use of air is 
that the resulting vapors are greatly 
diluted with nitrogen. The objection 
to the use of pure oxygen is that it 
produces excessive temperatures which 
lead to slagging of the shale—thereby 
sealing off the pores in the strata—and 
also to breakdown of the product. 

In Martin’s method, which has 
been assigned to Carbonic Products, 
Inc., the temperature in the combus- 
tion zone is kept below 1,000 deg. C. 
to limit the formation of carbon mon- 
oxide. The temperatures in the zones 
of destructive distillation are kept at 
about 500 deg. C. by regulating the 
ratio of CO, to O,. It has been found 
that the best results are obtained when 
the flue gases contain more than 80 
percent carbon dioxide. 
eIn US. 2,630,306 by Louis P. 
Evans, and assigned to Socony-Vac- 
uum Oil Co., a combustion-supporting 
gas such as air, or air and recycle 
gas, is blown alternately up and down 
through a series of vertical holes (see 
cut below), 

Horizontal tunnels are first driven 
above and below the oil-bearing shale 
strata. Then a series of vertical holes 
are drilled through the shale to con- 
nect the two tunnels. Baffles are 
placed at intervals in the tunnels to 
direct the flow of gas. 

Retorting takes place in the shale 
bed by ignition in the first series of 
vertical holes. Combustion-supporting 
gas is passed through and liberates 
enough heat to intitiate retorting in 
the subsequent zones, thereby causing 
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HORIZONTAL TUNNELS for dome deposits. 
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These practical advantages indicate the high qualities 
of R-C Single-Stage Centrifugal Blowers. They enable 
these units to rate high in reliable performance, low 
operating cost, reduced maintenance and long-time 
satisfaction. Especially, where production depends on 
steady, continuous supplies of gas or air, trouble-free 

operation and minimum down time are imperative. 
The outstanding records of R-C equipment, in these 
important qualities, are the results of almost a century 
of building air- and gas-handling equipment, exclu- 
sively. Further, only Roots-Connersville offers the dual- 
ability line of blowers, exhausters and gas pumps in both 
centrifugal (single and multi-stage) and rotary positive 
designs. This dual choice permits unbiased recommen- 
Roots-(fONMERSVILLE dations by R-C engineers, so that type, size and other 
a ul characteristics can be matched to specific requirements. 
its For your present or future needs, in blowers, 
At exhausters, gas or vacuum pumps, meters and inert 
We Casant gas generators, you will get sound counsel and com- 
petent co-operation from this organization of specialists 

in moving gas or air. 


* A DIVISION OF DRESSER INDUSTRIES, INC. 
536 IWlineis Ave. + Connersville, lad. 
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TO GET THE RIGHT PACKING 


FOR EVERY CHEMICAL SERVICE 


Check your problem. It may be in the handling of 
caustics or acids . .. solvents or gases . .. hot liquids or 
other chemicals. 


Check “John Crane’s” complete line of packings for 
the chemical industry. You'll find that “John Crane”’ 
engineers have designed and developed a particular 
type of packing to meet your individual applications 
or service condition. 


Check “John Crane’’ for types and sizes. You'll find 
an exceptionally wide range of metallic, semi-metallic, 
plastic, fabric and Tefion* packings . . . spirals, coils, 
sheets and die-formed rings and sets to fit all stuff- 
ing boxes. 


Check “John Crane” for quality and availability. Only 
the finest materials, binders and lubricants are used, 
forming a resilient, flexible, non-frictional strong pack- 
ing. Completely stocked warehouses throughout United 
States and Canada give you prompt service ih the 
quantity you need. 


Check with “John Crane” engineers for recommenda- 
tions and assistance you need for handling even your 
most difficult applications. Send for fully illustrated 
catalogs. Crane Packing Company, 1809 Belle Plaine 
Avenue, Chicago 13, Illinois. 


* Du Pont trademark for tetrafluoroethylene resin. 


CRANE PACKING COMPANY 











Tomorrow's TECHNOLOGY, cont. . . 


oil vapors to diffuse from the shale 
into the gas stream. 

Shale oil is condensed in the colder 
zones downstream and drains into the 
lower tunnel, from which it is removed 
through conduits. 





g Log Kp 
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Equilibrium of the reaction . 

N Sif, (g)+2H,O(g) = 4HF(g)+Si0, 
(PHF) * 


Kp = 
K (Psifg) (PH20)* 
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New Production Method for 
Caleium Fluoride and Silica 


In U.S. 2,631,083, by George E. 
Engelson and Robert N. Secord, 
assigned to Godfrey L. Cabot, Inc., 
high purity calcium fluoride and silica 
are produced from siliceous fluorspar. 

The fluorspar is reacted with HF, 
silica combining with the acid to form 
flnosilicic acid. CaF, is separated, the 
fluosilicic acid is vaporized and the 
vapors are hydrolyzed to silica at high 
temperatures. 

The silica is separated from the HF 
at a temperature at which silica is 
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essentially nonreactive with HF. Gases 
from the hydrolysis are scrubbed with 
water, releasing HF for recycle. Here 
are the reactions: 
CaF.SiO, + 6HF — CaF; + H,SiF, 
+ 2H,O 
H.SiF, — SiF, + 2HF 

The equilibrium conversion is 

shown in the figures above. 


Terpineol from Turpentine 


Here’s a new and simple process 
for the manufacture of terpineol. 
Junius E. Sapp and Wilbur F. Gil 
lespie have assigned their invention, 
U. S. 2,628,258, to Gaylord Con- 
tainer Corp. 

Each part of turpentine is treated 
under agitation with 1.08-2.88 parts 
of 60 percent H,SO, at 5 deg. C. This 
treatment lasts until the mixture’s 


maximum viscosity is reached, 14-3 hr. | 


The mixture of addition products 
and acid is then slowly diluted into 
a soda ash solution in about 30 min. 


This partial neutralization leaves 0.7- | 


2.6N free acid. 


Boiling and steam distillation of | 
the slurry of crude terpineol hydrate | 
and byproduct oils follows. Crude | 
terpineol is recovered and then frac- | 
tionated under vacuum to yield re- | 


fined terpineol. 


Manufacture of Phenols 


Three patents have been issued re- | 
cently on the manufacture of- phenols. | 


Two are assigned to Hercules Powder 


Co. (U.S. 2,628,983 and 2,628,984); | 


the third (U.S. 2,628,985) is assigned 
to Shell Development Co. 
e The Hercules patents are by B. V. 


Aller, R. H. Hall, D. C. Quin and | 


K. W. H. Turck. Their method in- 
volves the liquid-phase oxidation of an 
alkyl benzene such as isopropyl ben- 
zene to give the peroxide. The oxida- 


tion is stopped after about 50 percent | 
conversion in order to minimize the | 


danger of explosion. 


Free peroxide is extracted with | 
alkali from the unreacted benzene. It | 
is then acidified and decomposed by | 
refluxing with 10 percent sulfuric acid, | 


producing phenol and acetone. 


e The Shell method, by De Loss E. 
Winkler and Harry de V. Finch, uses | 


catalytic dehydrogenation of cyclo- 


hexanone and cyclohexanol to produce | 


phenol. The catalysts are of the iron 
oxide type and contain some potas- 
sium and chromium oxides. 
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Here's the Seal 
To Solve Your 
Corrosion and 
Temperature 
Problems! 


The John Crane Type 9 Seal is 

designed to meet corrosive and 

high temperature conditions. That's 

because its flexible wedge and 

sealing rings are molded of the 

spectacular new plastic, Teflon, 

which is not affected by any industrial chemical, in- 
cluding solvents. : 


This revolutionary seal is the successful develop- 
ment of two years research and field testing. It's a 
perfect blend of John Crane experience in design- 
ing mechanical seals with the unique properties of 
Teflon: chemical inertness, extremely low friction and 
high heat resistance. Type 9 Seal can be employed 
ot temperatures up to 500° F. 


The result is a new, efficient way to handle corro- 
sive liquids and gases that never before could be — 
effectively controlled by conventional, flexible-type 
mechanical seals. 


Prevents Leakage of: 
EXPENSIVE CHEMICALS 
INFLAMMABLE LIQUIDS 
TOXIC GASES 
CORROSIVE LIQUIDS 
SOLVENTS 


Other John Crane Teflon 
Products include expansion 
joints, C-V Rings, packings 
and gaskets. Also, parts 
molded or machined to your 
particular requirements. 


WW CRANE PACKING COMPANY Jon 





Write today for New Booklet describing 
the John Crane Type 9 Shaft 
* Du Pont trademark for tetrafiuorocethylene resin. 


t 
Tomorrow's TecHNOLOcY, cont. . . 


Hydrocarbon 
je Acetonitrile 
4Extroctor ay 


Fractionator 


Acetonitrile + 
oxygenated material 


i i only Mydrocarbon- 
" ‘ oxygenoted 
once — yet comes out with resistances re- pi sacle rN 


ported as high as 20,000,000 ohms. Better material 
mineral-free purity than is practical by dis- 
tillation is supplied for only pennies per 
each 1,000 gallons. And everything is ac- | Extraction of Hydrocarbons 
complished completely automatically — | From Oxygenated Maierials 


ithout muss or fuss. 


EXTRAS” “ON-THE-JO8” This new process by William I. 
2 Aacumaay vacuneinen Denton and Richard B. Bishop is a 


scaliner pictured ob Penfield Demineralizers ore shipped solvent extraction method for the 
operating functions poodle omg — even ready-te-operate. Standerd equipment separation of hydrocarbons from oxy- 
accomplishes regeneration, in- spine tate enated compounds of like boilin 
Seances itertcn, | lake ‘nd eh neceumy geen, tow | | SeDAted compounds of like boiling 
with one tum of & switch. Write for full meter, conductivity meter, etc. Si point obtained in synthesis reactions. 
informati connect the completely “packaged” unit Acetonitrile is used as the selective 


information on units of any desired capac- es aaretes Maes and 
ity from 10 to 10,000 gph. a solvent (see cut). 


PEN 19 High Schoo! Ave. Ratios of acetonitrile to feed are 
FIELD MANUFACTURING CO., INC. Sears Sone between 1:1 and 5:1; temperatures 
range from room temperature to 80 
deg. C. at atmospheric pressure. Small 
amounts of water may also be added in 
certain cases. 

The patent (U.S. 2,629,730) has 
been assigned to Socony-Vacuum Oil 

Co., Inc. 












































Penfield ‘'Planned Purity'' PAYS! 











on chinée | Separation of Ethylbenzene 
| From Xylene Fractions 


MULTIWALL C, aromatic hydrocarbon fractions 


PAPER | consisting of ethylbenzene and xylenes 
| can be separated with boron trichlo- 
BAGS ride according to Carl B. Linn in U.S. 
2,630,406. He has assigned his inven- 
tion to Universal Oil Products Co. 
One volume of the aromatic frac- 
AF i eodace i tion is mixed with 0.2-2.0 liquid vol- 
peti 0, gt cm, am core: ba © umes of trichloride and the mixture is 


hurry, you can’t beat Union Special ; a 
Union Special Style i ; ‘ fractionally distilled. Since the boron 
Beg Closing Machines! Specially trichloride boils at 13 deg. C., the 


20100 H Clos - 
oped Wr built to stand up under heavy P vss) mixing is done in a closed, suitably 
duction schedules, these machines cooled vessel under pressure. The 
Ask provide the high output rates overhead from the process is rich in 
& for a copy needed to meet modern competi- ethylbenzene. Water washing removes 
of thia Gullletin tive conditions. boron trichloride from the distillate. 
: sa ue Boron trichloride can also be used 
In the Union Special line, it's to separate benzene from cyclohexane 
easy to find the right unit to meet by extractive distillation. 
your requirements. ASK FOR 
RECOMMENDATIONS. Copies of all patents can be ordered 
from the Commissioner of Patents, 


MACHINE COMPANY | Washington 25, D.C. They cost 25¢ 
409 N. FRANKLIN ST. CHICAGO 10, ILLINOIS each. Do not send stamps. 





R lower production costs... 
stronger, neater closures . . . 





Union Special tine of 
bag closing machines. 
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When your conduit 
looks like this... 





it’s time to 
install this 


Next time you have to replace electrical raceways that have 
been eaten up by high humidity and corrosive fumes, consider 
Republic ELECTRUNITE “Dekoron-Coated” E.M.T. 


You'll be getting all the protection of a galvanized rigid steel 
faceway . . . ELECTRUNITE E.M.T. ... plus a tough, poly- 
ethylene coating that stands up against chemical fumes and 
moisture. It’s a plastic armor coating on steel that cuts main- 
tenance costs and lengthens the service life of the raceway. 


Installation is easy. Electricians find it easy to cut “Dekoron- 
Coated” E.M.T. to length, bend it to fit. Joints are protected 
by polyethylene or vinyl-backed electrical tape. Raceways are 
protected against corrosion from end to end. 

Chemical resistance of ELECTRUNITE “Dekoron-Coated” 
E.M.T. plus information on how to install it are included in 
WRITE Booklet DEK-1. Write for it. Also available on Republic 

FOR Rigid Steel Conduit. 


oe BOOKLET 
5 TRS RE STEEL AND TUBES DIVISION 

Coated” E.M.T. ... it gives REPUBLIC STEEL CORPORATION 

soa beapennbece vhs saben § 204 East 131st Street . Cleveland 8, Ohio 














[REPUBLIC | 


ELECTRUNITE 
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separation of gases 
es oe particles by stetiien to in an electro- 
Moving-fluid-stream pulverizer with screened exit. .. 
crusher 


Filter cloths for alkaline aqueous liquids......... . 

Apparatus for aerating flotation pulps 

Oil diffusion pump for high vacuum 

Injector for fluidized beds 

Disengagement of gases from a moving bed of fluid- 
ized solid particles 

Removal of gas from fluidized solid particles 

Heater for asphalt and tars in tank cars 

Pebble heater and regenerator 

Moisture content recorder for gases under pressure. . 
Differential refractometer 


bed catalytic converter - are: 
Mixer for continuous polymeriza: 
For conversion operations with Guidiend solids 


..- And New Process Patents 


Process .. . 

Apparatus for producing so anger yo carbon black. 
Iron catalyst for hydrogenation of CO 

Tron nitride bee in carbon oxide hydrogenation . 
Preparation of alumi 

Separation of essential oils into component fractions 
by solvent extraction 

Partial esters from glycerol and fatty acids 


Fractionation of tri-gly 
Separation of naphthenes from hydrocarbon mixtures 
Isomerization of paraffins with aluminum halides. . . 
Caleination of limestone 
Electrolytic production of chlorates..... 
Purification of phosphate rock containing iron 
Spent acid restoration 

Vanadium extraction from vanadium-tungsten ores . 
of magnesium carbonate 


Production of hydroxylamine and its acid salt.... .. 
Process for making stabilized diazonium salts 
Preparation of olefin oxides 





+ mse one acer acidic hydra of polymeric esters. 
Production of titanium dioxide pigments 
Preparation of acid-resistant ultramarine pigment. . . 
Thermoplastic resins formed from pinewood pitch. .. 
Production of vinyl chloride-styrene polymers 
Halo-methylated vinyl-aromatic copolymers 
Xanthation 


Your Checklist of New Equipment Patents 


Patent No. . . 
2,628,933 
2,630 ,876-7 
2,628,785 


Inventor or 


2,628 ,786 
2,628,788 
2,629 ,938 
2,631,126 
2,629,654 
2,630 ,376 


hell 
or of California 
2,630,377 


Susan 8. Rasmussen, Emille G. Jensen, >hillip H. 
Mallinckrodt and Phillip A, Mallinckrodt 
eh acu 2,631,110 
2,628 ,827 
2,630 , 266 
2, 630,352 
2,628 ,893 
Stand 2,629 ,653 
2,629 ,366 
2,630,413 





d Oil Devel 

John F. Seevers 

Phillips Petroleum Co SS reeee Ae 

United States of America................ 
— £2 SS eer ee penn ge 


Austin 8. Norcross...... 
Lloyd V. Guild......... 
Samuel L. Abbott. ... 
Pan American Refining Corp 
Universal Oil Products Co. 
Celanese Corp. of America 
[<7 A d*Oil D 
— Oil Co. (Ind.) 

W. Allen 





Inventor or Assignee . 

Godfrey L. Cabot, Inc 
Ruhrchemie pry ue mggeaya OPES 
United States of America. . 


Donald F. Othmer, Morris B. Jacobs and Nathan 
Wishnefsky 
The Givaudan Corp......... : 
ee NS EE Pe ee Sik 
The Chemical Foundation, Inc......... 
Standard Oil ge angeanding Co 


The Pennsylvania Salt Manufacturing Co. 
International Minerals & Chemicals Corp. . 
Standard Oil Development Co..... 
Climax Uranium Co...... 

M 


E. L. du Pont de Nemours & Co...... 

General Aniline & Film Corp 

General Aniline & Film Corp 

Norsk Hydro-Elektrisk Kvaelstofaktieselskab.. . 


E. L. du Pont de Nemours & Co.... 


Corning Corp. . 
ponent A 
ee eee we: 
Valite Corp 
The B. F. Goodrich Co. . 
Charles H. McBurney.. aera a i arse 
E.L du Pont de Nemours & Co..... ; 
E. L. du Pont de Nemours & Co... 
Armstrong Cork Co.... 
Phillips Petroleum Co.............. 
E. L. du Pont de Nemours & Co 
Mathieson Chemical Corp IAS le 
Allied Chemical & Dye Corp..................... 
Jefferson Lake Sulphur Co.............. 
Jefferson Lake Sulphur Co...... 





M Steinschlaeger......... 
Standard Oil Co. (Ind.). . 
ee benee. Ine. 
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$1..5 : 
, oksto this dial 
a Jen ? 


Your advantage—speedy, sustained accuracy 
weighing with Fairbanks-Morse Dial Scales. 
They're designed for easiest reading . . . right 
at the point of the indicator, even with drop 
weights applied... no mental calculations 
are necessary. 

Check the features of the Fairbanks-Morse 
line of Dial Scales with your local Fairbanks- 
Morse Weighing Expert—he’'ll have a scale to 
exactly suit your needs. 

Fairbanks, Morse & Co., Chicago 5, Illinois. 


“> FAIRBANKS-MORSE 


a name worth remembering when you want the best 





SCALES * PUMPS * DIESEL LOCOMOTIVES AND ENGINES * ELECTRICAL MACHINERY 
RAIL CARS * HOME WATER SERVICE EQUIPMENT * FARM MACHINERY * MAGNETOS 
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re a Practical Bae 
emedy for Your 
Corrosion Ailments ie 


The success of Ampco aluminum bronzes in solving many different corro- 
sion problems for a wide variety of applications is quickly evident from 
a glance at the tables on the opposite page. 

But you may have a special problem of your own. You may want to 
make your own tests — prove to yourself that Ampco aluminum bronzes 
offer a money-saving solution. 

Here’s all you have to do: We have a complete stock of test specimens 
of different materials which can be mounted on racks, Several forms of 
racks are available for tests in ogo, ss locations, pipe lines, tanks or 
other pressure vessels, Just write and ask for test specimens, but be sure 
to outline the conditions under which the test is to be conducted so that 
we can supply the most suitable form, 

Here’s another service that can help you. Sometimes repeated 60- to 
90-day exposures are required. Our own technicians will work with you 
through the testing period, pilot plant and preplant operations. Write today. 


/ oe Se ee ae on) a a oe 


F j 
; ft) 
IN STOR SE 


*Reg. U. S. Pat. Off. AMPCO METAL, INC., Dept, CE-6, Milwaukee 46, Wisconsin 


: r Send me information on the application of Ampco Aluminum 
Bronzes for corrosion-resistant service in the Process Industries. 


a 


: ah a ee es 
<—A M Dco~ | Company | 
Ee Gb: : 


Pr er eee rr | 


COM BE cciciirticansitininriicnsisittinicaseassemsntetinnsnma ial 


City. nen.) State.... 









* 


RRs st0-d 
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Illustrated at left is a typical example of 
welding practices employed at B&W #r the fabri- 
cation of pressure vessels. B&W’s history of resource- 
ful engineering is distinguished by a 26-year-old suc- 
cession of developments and improvements in weld- 
ing machines, automatic controls, techniques, coating 
of electrodes, inspections, and tests. 

B&W’s leadership in welding—beginning in 1930 
with the first welded boiler drum approved by an 
engineering authority for high-pressure operation— 
is being applied to an ever-broadening range of 
quality-welded vessels for high and low temperatures 
and’ pressures, and for corrosive services. Chances 
are B&W has the economical solu- 
tion to your process equipment 
problems. The Babcock & Wilcox 
Company, 161 East 42nd Street, 

New York 17, N. Y. 
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PROTECTION 
Against Downtime eee 


THANKS TO BATTERY POWER! 


Battery power is the most dependable industrial truck 
power available today! With a minimum of moving parts, 
battery trucks work longer, last longer, chalk up 
in-service records no other type of truck can approach. 
Such dependability . . . such freedom from downtime 

. » . means maximum materials handling economy. 
Protect yourself against expensive downtime with 
Gould-battery-powered industrial trucks. 





Specify 

THE GOULD "THIRTY" — 
America's Finest 

industrial Truck Battery 


BOULD (vousTRA BATTERIES 


GOULD-NATIONAL BATTERIES, INC., TRENTON 7, N. J. 
Always Use Gould-National Automobile and Truck Batteries ©1953 Gouid-Notional Batteries, Inc. 
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PIPE FITTINGS 


maximum service 
assured 

by metallurgical 
soundness 





Sound metallurgy ... the result of unsur- 
passed facilities and advanced laboratory 
controls... provides the maximum of de- 
pendability in Ladish Controlled Quality 


fittings. Every phase of metal quality... 





composition, structure and physical proper- 
ties ...is continuously safeguarded — and 
certified proof of metallurgical integrity is 


available to users of Ladish fittings. 


TO MARK PROGRESS 





THE COMPLETE Comirolld Yualély FITTINGS LINE 


PRODUCED UNDER ONE ROOF...ONE RESPONSIBILITY 


“LADISH:'CO. | 


CUDAHY, WISCONSIN 


MILWAUKEE SUBURB 


District Offices: New York « Buffalo © Pittsburgh « Philadelphia » Cleveland * Chicogo « St. Pav 
St. Lovis ¢ Atlanta ¢ Houston « Tulsa © Los Angeles « San Francisco « Havana « Mexico City « Brantford, Ont. 


C0 SNe: .0:07. 0008 OOP 











The 


Wm. S$. Merrell Company 


Says: 


“p-lc twin shell blender 


DOUBLED 


productive capacity” 



















air-filtering plant. 


“The pc twin shell blender not only 
doubled our productive capacity, but 
also further assured us of a complete 
mixing and blending process. This is 
essential to provide uniformly accu- 
rate dosages of all Merrell pharma- 
ceuticals,’’ states Mr. Frank J. 
Messmann, Director of Production 
and Purchasing of The Wm. S. Mer- 
rell Company, Cincinnati. 

Keeping Merrell pharmaceuticals 
absolutely free of contamination 
is a major requirement, successfully 
met by a pk twin shell blender with 
a special dust control collection sys- 


Easy loading of getc twin shell blender is done 
from special elevated loading platform. 





Technician at the Wm. S. Merrell Company, Cincinnati 
pharmaceutical manufacturer, unloads compound from a 

twin shell blender. Shown is unique dust collect- 
ing nozzle, used to draw dust into piping to outside 


tem. The unique dust control system 
draws dust through pipes to an 
air-filtering plant outside the main 
building. 

pc twin shell dry blenders are 
fast and thorough, provide critically 
uniform blending along with quick 
cleaning. Because p4e manufactures 
many kinds of blenders — ribbon, 
double cone or the twin shell—you 
can be assured of the right blender 
for your needs. Write now for Cata- 
log No. 12 giving complete engineer- 
ing data or send samples of materials 
for analysis of blending. 


the Pafferson-Kelley Co., inc. 


160 Lackawanna Ave., East Stroudsburg, Penn. 


@ 1924 


301 Perk Avenue, New York 17 © Reilway Exchonge Building, Chicage 4 * 1700 Walnut Street, Philedelphic 3 * 96-A Huntington Avenue, Boston 16 © and other principal cities 








| 
| 
| 



































CHEMICO 


offers a proven process 
for the production of 





eeeeeseeceeeaseeoeosaeeceseoeeoeoeso ee eee 


Chemico’s process for the production of Urea 
is fully proved in actual practice. The overall 
ammonia efficiency is 97%; conversion of 
ammonium carbamate to Urea being approxi- 
mately 76%. The process uses excess ammonia 
over stoichimetric requirements; the excess 
being recycled directly without compression. 


The market for Urea is large, stable and 
offers a sound investment opportunity. In the 
plastics field Urea is the basic ingredient of 
Urea Formaldehyde Resins. Urea is an ideal 
fertilizer. It contains 46% Nitrogen. PH is 
approximately neutral. In the form of 1/16” 
granules coated with diatomaceous earth, Urea 
is much less hygroscopic than ammonium 
nitrate. Nitrogen in Urea is basically cheaper 
than that available in other solid forms, It is 
safe to make, ship and handle since it is 
non-flammable and non-explosive. 


This Chemico-built Urea plant of Sumitomo Chemical Co. Ltd. in Niihama, 
Japan is in fall commercial production. Expansion to three times its present 
capacity is now under way 


CHEMICAL CONSTRUCTION CORPORATION 


A UNIT OF AMERICAN CYANAMID COMPANY 
488 MADISON AVENUE, NEW YORK 22, N. Y. 


CABLES: CHEMICONST, NEW YORK 

TECHNICAL. REPRESENTATIVES: CYANAMID PRODUCTS LTD., LONDON * CHEMICAL CONSTRUCTION 

(RNTER-AMERICAN) LTD,, TORONTO * SOUTH AFRICAN CYANAMID (PTY) LTD., JOHANNESBURG 
EUROPEAN LICENSEE OF N. E. C. PROCESS: HYDRO-NITRO S. A., CENEVA, SWITZERLAND 
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-.- solves 
toughest 

tubing 
problems 


O@ 
al@ 


ees 


1 
PRESSURE TUBING 


2 
SANITARY TUBING 


3 
AIRCRAFT TUBING 


4 
MECHANICAL TUBING 


5 
HEAT RESISTANT TUBING 


6 
ORNAMENTAL TUBING 


. 
* 
o 
. 
° 
* 
. 
. 
. 
. 
. 
. 
° 
. 
e 
* 
* 
° 
° 
* 
e 
. 
* 
° 
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* 
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From the scorching heat of jets and the processes of 
atomic energy to the delicate handling of pharmaceuti- 
cals and dairy products, TRENTWELD welded stainless 
steel tubing has proved its ability to outperform other 


types. 


TRENTWELD tubing is produced by tube mill specialists 
from accurately rolled sheet and strip. The exclusive 
welding process employed provides an exceptionally 
sound weld — just as strong and corrosion resistant as 
the body of the tube itself. No filler rod is used, and even 
by casual observation the superiority of TRENTWELD is 
evident. 


These advantages account for the popularity of 
TRENTWELD stainless tubing for many different applica- 
tions ... aircraft, beverage, chemical, dairy, food pro- 
cessing, pulp and paper, and household articles. For 
each of these uses and many others there are many 
grades, gauges and finishes of TRENrweLp. And Trent- 
WELD is available in a wide range of sizes from 14” to 
40” °O.D. Write today, and let us help you solve your 
tubing problem. 


STAINLESS STEEL TUBING 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN (Subsidiary of CRUCIBLE STEEL COMPANY OF AMERICA) 
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Simplicity, long life, easy maintenance 


SIZES 4” TO 10” 
CAPACITIES 150 GPM TO 5,000 GPM 
HEADS 20’ TO 130’ 


SPEEDS 1,150 RPM FOR MOST SERVICES 
REQUIRING CONTINUOUS OPERATION 


Son 
aah. 


“stock PUMPS 


You get them all with... : 


Look at the seven outstanding features shown in the _utes to high hydraulic efficiencies, lowers inlet velocities, 
cross-section and you'll see why De Laval type CS Stock —_ permits the handling of high stock densities with low 
Pumps stay on the job for years. ..trim maintenance — submergences and prevents de-watering of free stock. 
costs. Stock flows freely through a large suction nozzle, 

an exceptionally large throat area and an unbroken Write today for Bulletin 1100 giving full application 
streamlined volute. This minimizes clogging, contrib- and spevification data. 


DE LAVAL Stock Pumps 


DE LAVAL STEAM TURBINE COMPANY 
603 Nottingham Way, Trenton 2, New Jersey 
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FOR CHEMICAL SERVICE... 


All motors are 
NOT alike f* 


Reliance Totally-enclosed Fan-cooled 
A-c. Motor. All other standard en- 
closures available, with wide choice 
of mechanical designs and special 
mountings. Ratings from 3/4 to 300 bp. 


> Corrosion-resistant frame and bearing brackets 
> Tough, chemical-resistant Reli-X insulation 
++ Heavy shafts, bearing to bearing 


.-.- AND THE BEST PRE-LUBRICATED BEARING DESIGN 
The Reliance pre-lubricated bearing provides four times more operating 
hours without re-lubrication than any other bearing used in motors today. 
And—whatever your lubrication schedule—you just can’t grease’em wrong / 
To get the complete “inside story” on motor bearings, write today for 
Bulletin B-2201. It contains hard facts on the advantages of the Reliance 
pre-lubricated bearing design, with cutaway view, cross-section dia- 
gram, comparison chart, and statements by bearing manufacturers. B-10sE 


RELIANCE tncincceineco.° 
i in, BONN FT Rapravnatvs ie Pcp Chen 
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Another new development using 


B. F. Goodrich Chemic 


a 


.+. speeds work... cuts costs! 


ERE’S a plastic tape that makes 

short work of troublesome plat- 

ing problems, even on irregular sur- 

faces or “hard-to-do” parts. It is 

backed with a Geon viny] plastic film, 

giving it many extra advantages that 
save time and money. 

The tape has a strong adhesive, 
clings tightly to surfaces. Cleaners or 
plating solutions can’t creep under 
it. Conforming snugly to uneven sur- 
faces, the tape whisks off cleanly when 
the job is done. 


7 


B. F. Goodrich Chemical Company does not make this 
pressure-sensitive tape. We supply the Geon resin only. 


Tape thot Whaps Up Plating Problowe 


And look at the advantages of this 
tape! The Geon plastic backing with- 
stands hot or cold cleaners, remains 
pliable under long immersion in plat- 
ing solutions. Geon resists acids, alka- 
lies, water, many chemicals, stands 
up even in hard chrome plating. 

What Geon does for this plastic 
tape may start you thinking how 
Geon can help you improve or de- 
velop more saleable products. There 
are many versatile Geon materials, 
and we'll help you select the one best 
suited to your needs. For technical in- 


formation, please write Dept. GE-6, 
B. F. Goodrich Chemical Company, 
Rose Building, Cleveland 15, Ohio. 
Cable address: Goodchemco. In Can- 
ada: Kitchener, Ontario. 


GEON RESINS « GOOD-RITE PLASTICIZERS . . . the ideal team to make products easier, better and more saleable. 


GEON polyvinyl materials »« 
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HYCAR American rubber 


GOOD-RITE chemicals and plasticizers « HARMON colors 
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Here’s how Foster Wheeler 


WASTE HEAT BOILERS 


meet industry’s needs 







at ACMA 


for better fuel economy 






in wide range of services 










Exhaust gases from kilns, Diesels and other engines, furnaces 
and many processes contain valuable heat energy. Instead of 
wasting this heat by discharging the gases into the atmosphere, 
more and more plants are recovering it—in the form of steam 
—through the installation of Foster Wheeler wasTE HEAT 
BOILERS, 

















At a steel company, for ex- At a cement plant, three WASTE HEAT BOILERS BRING EXTRA 

ample, eleven waste heat waste heat boilers oper- SAVINGS TO THESE INDUSTRIES 

boilers serving gas engines ating with Ammonia manu- —_ Paper mills 

: facture 

generate 140,000 lb steam kilns recov- ae Power stations 
. 8 

per hr at 150 psi. In an- er 84,000 lb Chemical plants Sewage plants 

other installation, exhaust per hr of gs 

gases from a 3850 hp Die- steam at 275 es sti Bin 3 oy ' 

sel at 510F produce 2250 Ib psig, O;1 . ag — acid 

Ib steam per hr at 25 psi. 564F. uaa 












Foster Wheeler engineers welcome the opportunity to determine the fuel economies that waste heat 
boilers may make possible in your plant. Foster Wheeler Corporation, 165 Broadway, New York 6. 






i 1 
MEETING THE EXACTING NEEDS OF THE PROCESS INDUSTRIES 
1 
















STEAM ACCUMULATORS 
Automatically store steam to meet 
peak demands of process plants. Per- 
mit operation of boilers at constant, 
most economical rate. 


SULPHUR RECOVERY EQUIPMENT 
Converts HoS and CS2 frem waste 
gases into income-producing gases. 







DOWTHERM HEATING SYSTEMS 


For processes requiring precision con- 
trol of high constant temperatures at 
low pressures. Inexpensive to main- 
tain, simple to operate vaporizers and 


FOSTER G WHEELER 
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hold 
FIBRECOAT 


asphalt...<= = 


LASTING 
pROTECTION 
AGAINST 

RUST AND 
AAT OS 


© Lowest Cost (+$1.00/gal. for black). 
© Meets Specification Mil-R 3472 

in Three Fast Colors— Black, 

Red and Green. 
@ No Fire Hazards. 


Available in bulk or drums 
Write for illustrated folder 


200 BUSH ST., SAN FRANCISCO 4, CALIF. 

E. Providence 14,R.1. Perth Amboy, N.J. Baltimore 3, Md. 
Mobile, Ala. Columbus 15, Ohio Tucson, Ariz. 
Seattle, Wash. Batoo Rouge 2,La. St. Louis 17, Mo. 
Inglewood, Calif. Oakland 1, Calif. 

Portland 7, Ore. Washington 6,D.C. San Juan 23, P.R. 
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TALL as it may seem, this statement has been proved in every 
case where Nalcite HCR has replaced non-resinous zeolites. 
Many cases, in fact, show four times greater capacity for 
Nalcite HCR. 


In water treatment, higher capacity means greater efficiency 
and greater economy. Higher capacity means more soft water 
at lower regenerant cost. Higher capacity means longer softener 
runs, less danger of hardness leakage. 


Physically and chemically stable Nalcite HCR, pound for pound 
of regenerant, offers greater softening capacity than any other 
cation exchanger available today. Ask us about it. 


TECHNICAL HELP ON WATER 
SOFTENING PROBLEMS 


Nalco Bulletin 58 gives basic information on Nalcite 
HCR, designed to be of sound assistance in design- 
ing new softening plants, rebuilding old ones, or 
simply converting existing facilities for Nalcite 
HCR high performance. Your copy will be sent 
free upon request. 


NATIONAL ALUMINATE CORPORATION 
6236 West 66th Place . Chicago 38, Illinois 

In Canada: Alchem Limited, Burlington, Onturio 
*Reg. Trademark of The Dow Chemical Company. 





Checking evenness of roving with Belger Tester. 


One of a series of comprehensive laboratory 


controls throughout production to assure uniformity 


FABRICS ENGINEERED 
TO FIT YOUR NEEDS 


Need udaptation of an existing 
fabric to your special purposes? 
Or creation of an entirely NEW 
fabric — cotton, synthetic or blend 
~ to meet your specifications? 
Mt. Vernon-Woodberry’s staff 

of textile engineers is available 
on request to help you with 

your problems in development or 
epplication of industrial fabrics. 


in all Mt. Vernon-Woodberry products. 


UW. Vernon-Woedberry Mills 


TURNER HALSEY 


June 1953—Cuemicat ENGINZERING 








N CASES where Koppers-Elex Electro- 

static Precipitators can be used profit- 
ably, plants have at their disposal the 
most effective and efficient means known 
for preventing actual dollars-and-cents 
profits from ‘going up in smoke.’ It does 
this in any one of three ways: 


First—recovery of valuable materials 
entrained in process gases. 


SECOND—cleaning of gases for subse- 
quent re-use. 


THIRD—-keeping of discharge gases well 
within the limits set by nuisance abate- 
ment laws—vital in maintaining good 
public relations in industrial com- 
munities. 

Koppers precipitators can work at al- 
most 100% eificiency . . . and operate 
continuously, too. Koppers multiple-cham- 
ber design permits the gas cleaning 
operation to continue uninterrupted in 
one chamber while another is undergoing 
inspection or maintenance. 


Koppers- Elex precipitators are de- 
signed, engineered, fabricated, erected, 
and guaranteed under one contract by the 
Koppers Company. For analysis and 
recommendations relating to your opera- 
tion, submit details without obligation to: 
Koprers Company, Inc., Precipitator 
Department, 216 Scott Street, Baltimore 
3, Maryland. 


ELECTROSTATIC 
PRECIPITATORS 


precipitators are guaranteed to METAL PRODUCTS DIVISION + KOPPERS COMPANY, INC., BALTIMORE 3, MD. 
meet your specications fer oft Engineered Products Sold with Service 


GUARANTEE: All Koppers-Elex 


ciency or residual content. 


This Koppers Division also supplies industry with Fast’s Couplings, American 
Hammered Industrial Piston ae Secling Rings, Aeromaster Fans, Gas Apparatus. 
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wal AE AR EGR ec ric Sender ie : - 
De % : “ 3 . ig m ar 


for latest methods and equipment if you: 


PULVERIZE 
GRANULATE 
CLASSIFY 


BY AIR 


SEPARATE 


BY SIFTING 





Consult SCHUTZ-O’ NEILL 
Engineering Service for Mill Plans 


Write for circular and name of SCHUTZ-O’NEILL Sales Engineer nearest you. 


* SCHUTZ2- O'NEILL COMPANY 





SIFTERS HAMMER MILLS 












PATHFINDER CHEMICAL COMPANY 


Three 4-inch S-A Zipper Conveyor-Elevators 
move 1500 pounds of granular resin from 
dryer units to storage units. The resin moves 
in a totally enclosed belt. From the driers the 
Conveyor-Elevators move horizontally before 
rising 26 feet vertically, then move horizon- 
tally again at right angles to the lower run, 
























CONVEYING 
yslem uses Zippers 


a REDLER Conveyor-Elevators to keep GRANULAR RESIN CLEAN 


ZIPPER Conveyor-Elevators 


Vieretas Coneuyens Eliminating all possibility of contamination, from both within and 


without the conveyor, is a No. 1 requirement in handling this pure 


® Belt Conveyors granular resin. S-A engineers solved the problem with S-A Zipper 
Screw Conveyors Conveyor-Elevators that handle 1500 pounds per hour—in totally en- 
Bucket Elevators closed rubber tubes that prevent deposit of metallic particles due to 
Pan Conveyors and Feeders abrasion. Faced with any bulk materials handling need—no matter 
Circular Bin Dischargers how specialized or unusual—S-A engineers draw upon a vast store of 
Centrifugal Loaders and Pilers experience and a complete line that includes every kind of bulk handling 
TELLEVEL Bin Level Controls equipment. If you have a problem, why not put it up to them? In all 


probability they’!l solve it for you and cut your handling costs besides. 


Ship Loaders and Unloaders 
Write for a free survey. 


Storage and Reclaiming Systems 
Box Car Loaders and Unload 
Bin Gates, All Types 


SEALMASTER Ball Bearing Units STEPHE N “Ab AMSON 


Write for Bulletins on any 
of the above. 3 Ridgeway Avenue, Aurora, Illinois MFG. CO) to, Angeles, Calif., Belleville, Ontario 



















DESIGNERS AND MANUFACTURERS OF ALL TYPES OF BULK MATERIALS HANDLING EQUIPMENT 
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controlled 
windstorm works 
for 


WESTERN ELECTRIC 


Storage bins served by the Airveyor 


A light breeze sends leaves skipping down the street, a strong 
wind shifts thousands of tons of sand in the Sahara. Fuller 
Airveyors in the Western Electric Co. Indianapolis, Indiana, Plant, 
use the tremendous carrying power of moving air, control it, direct it 
. » » Shift thousands of tons of granular molding compounds from trucks and 
drums to storage . . . then from storage to processing operations. 


Many other companies use Airveyors to convey such materials as these, more efficiently, 
economically and faster: 
Alum e Borax e Clay e Cellulose acetate ¢ Vinylite « Fuller’s earth ¢ Gypsum e Lime e 
Magnesium e Pulverized Phosphate Rock e Salt e Soda Ashe Barley e Bran e Coffee e Corne 
Flour e Malt « Oats e Rye @ Starch e Sugar e Wheat 
Considerable savings result when Airveyors are used to convey pulverized or granular 
materials over long or short distances, or through a single line or multiple distributing system, 
in quantities from a few tons to as much aé 300 tons an hour. Material losses and dust nuisances 
are eliminated; manpower is reduced; maintenance is a minor matter. 
A Fuller engineer will be glad to discuss your conveying problems with you, show you how 
the Airveyor can save costs, streamline your operations. 


Fuller! —::-:~ 


Catasauqua, Pa. 
. 2120S. La Salle St., Chicage 3 
420 Chancery Bullding, San Francisco 4 A-119 
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PRODUCED TO 
ASTM SPECIFICATIONS 
CARBON 
A-178 
A-214 
STAINLESS 
A-249 
A-269 
A-312 











CAN CUT YOUR TUBING COSTS 


It takes uniformly ductile tubing . . . easily workable 
... to make these hairpin bends. Uniform wall thick- 
ness is important, too. And so are uniform diameter, 
uniform concentricity and uniform strength. 


You'll find all these features... and more... in Republic 
ELECTRUNITE Pressure Tubing. ELECTRUNITE Tubing 
has no hidden defects. It’s made from flat-rolled steel 
that’s inspected on both sides before the tubing is formed. 
Result: tubing that’s free from scale, scabs and slivers 
... has a fine surface that helps resist corrosion... 
has no longitudinal thin spots. 


Whether you're interested in re-tubing ... or new 
equipment... it will pay you to specify ELECTRUNITE 
Pressure Tubes. Available in both carbon and various 
stainless analyses. Write for booklet CEC-53 for 
complete information. 


STEEL AND TUBES DIVISION 
REPUBLIC STEEL CORPORATION 
203 EAST 131st STREET © CLEVELAND 8, OHIO 


ELECTRUNITE. 


ELECTRUNITE—THE ORIGINAL ELECTRIC WELDED BOILER TUBE 
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... here’s how to get them out from under with 


CHAPMAN (ig Osc CHECK VALVES 


Loosened pipe-joints are caused by hammering. And hammering 
is caused by valve-slam. But when a valve can’t slam under usual | ed | Mil 
piping arrangements . . . then you're free from the danger of line a Pa tN _S 
damage. 7 

And this is all because of the Chapman Tilting Disc, with spe- 
cially designed airfoil section that means light weight, and perfect 
balance in the open position, so it is easily held open in the flow 
...and then dropped quietly to a cushioned closing that does not 
even jar the line. 4 f : 

That’s why certified tests from the country’s top engineering | Qi Vay 
schools and actual installations prove that Chapman Tilting Disc © vin Ja at 
Check Valves reduce head-loss over regular swing-type checks. [|| = Cross-section of the Chapman Tilting- 
Check these tests for yourself... write for Catalog No. 30. : Disc Check Valve. A feature of the de- 

‘ sign is that the disc seat lifts away from 
the body seat when opening, and drops 


The Chapman Valve Mfg. Co. | jucueaas 
INDIAN ORCHARD, MASSACHUSETTS 
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weaT WESSEL: wt AGITATOR 


= the best unit for your particular process? 








HERE ARE SOME OF THE QUESTIONS 
YOU UNDOUBTEDLY CONSIDER: 












Vessel specifications 


Vertical or horizontal? 
Optimum length-to-diameter 





You know that for a particular process or operation you need 









ratio? an agitated vessel. But where do you go from there? 
Materials of construction? 
Top: flat or dished, welded or If you don’t know all the answers, I * P * E can give 
bolted? you whatever help you need. Whether your problem in- 
Bottom: dished, flat, pitched volves a special vessel, an agitator, or both, you'll find that 





or conical ? 
Jacket or internal coils? 
Baffle type and arrangement? particular needs. Talk it over with an I*P*E engineer today! 





I*P*E can give you the best and most economical unit for your 







If yeu do turn out the complete engineering and 
design specifications, you can benefit from 1*P*E’s precision 
workmanship and manufacturing experience. But see for your- 





Agitator specifications 
Type of impeller: turbine, 
propeller, paddle, anchor dr ay 
e what? Size? Speed of rota- self! Visit 1*P*E’s plant! Check an I*P*E quotation for price 
tion? Location? Type of and delivery! 
drive? Power required? 















Write now for your free copy : NDUSTRIAL 


of [1XP*E’s monthly engineer- 
ing bulletins on “Practical 


Equi t Desi d Con-. 
Erunmens Deiow end Cow. WL» ae 
Fa NGINEERS 









2 Lister Avenue, Newark 5, New Jersey 










ENGINEERS, DESIGNERS AND MANUFACTURERS OF PROCESS PLANTS AND EQUIPMENT 
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Saleaunal 


“ON GUARD... 





® for safe, easy stem lubrication 


i Wstemptsre) tchebere Mac Fa'Z-MbbsUnseleMNcs(- beet Abt op elor-tce) ane) anael=) 
Honeywell Series 700 Valve affords maximum safety 
igainst-+eakage when replenishing. stem lubricant 
tight-fitting conical plug and machined seat assure 
leakless shut-off pinned bonnet prevents accidental 
removal. The Honeywell Serieb 700 wide band 


proportional valve comes in a full range of styles 
ind sizes’ has al/ the features you look for in 


: fine valve. Write today for your copy of Bulletin *Z00-2 


MINNEAPOLIS-HONEYWELL REGULATOR CO., Industrial 


Division, 1904*Windrim Avenue, Philadelphia’ 44, Pa. 


ed ’ 


Honeywell Hu 


V > 


Tibet we Controls 








on each of these Joy Compressors 


...A ROSS EXCHANGER 





TO PROTECT running gear with 


dependably cooled lube oil 





“Install it, start it — then forget it!” 

That’s what Joy Manufacturing Company 
has to say about its Heavy-Duty WN-114 Air 
Compressors. To back these claims — Joy Com- 
pressors are equipped for constant, dependable 
service 24 hours a day, year in and year out. 

Centered in the force-feed lubrication sys- 
tem in each of these compressors is a compact 
Ross Type BCF Exchanger. Main bearings, 
crank pins, connecting rods, cross head pins and 
other close tolerance parts never go wanting for 
properly cooled lube oil. They depend on tem- 
perature safety — and they get it! 

Rugged dependability has not only made 
Ross Exchangers standard components on most 
makes of compressors as lube oil coolers — but 
as intercoolers and aftercoolers as well. In fact, 
Ross Exchangers are used throughout industry 
to control temperatures in engines, speed 
increasers, turbines, torque converters and 
numerous types of hydraulic machinery. 


Sound reasons underscoring this acceptance: 
They’re pre-engineered, fully standardized and 
constructed of enduring copper and copper 
alloy. More information on Ross Type BCF 
Exchangers is in Bulletin 1.1K5. Write for your 
copy! 


KEWANEE-Ross CORPORATION 


DIVISION OF AMERICAN RADIATOR & STANDARD SANITA ay CORPORATION 
1411 WEST AVENUE © BUFFALO 13, N. Y. 
In Canada: Kewanee-Ross of Canada Limited, Toronto 5, Ont. 


Serving home and industry: AMERICAN-STANDARD © AMERICAN BLOWER © CHURCH SEATS A WALL TILE © DETROIT CONTROLS © KEWANEE BOMERS © ROSS EXCHANGERS 
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ees from billet 






































Highly specialized process controls are used to produce 
the finest in seamless WELDING FITTINGS 


Only Globe, among manufacturers of welding fittings, 
produces its own seamless steel tubes. Specialized pro- 
cesses at every stage of manufacture from billet to tube 
-— to fitting — insure uniform high quality. Thorough 
inspection and continuous laboratory control guarantee 
strict conformity to rigid specifications. 


Now . .. you can get these high-quality fittings when 
you need them — in the quantities you want. Just get 
in touch with your nearest Globe distributor. 


GLOBE STEEL TUBES CO., Milwaukee 46, Wisconsin 
ene eas ‘hemes , es Wow York » Phitedaiohie. « _— -meebh one of the highly specialized manu- 
Producers of Globe Welding Fittings — Globe seamless stainless steel ‘tubes = Stag sarah ae! tS = A ng 
alloy — carbon seamless steel tubes — Gloweld welded stainless steel tubes ~ me ~y form a seamless tube. 
Giobeiron (hi thigh purity ingot iron) seamless tubes. i eo i 
| 
Meta ; 


AVAILABLE IN A COMPLETE LINE OF 
SIZES AND WEIGHTS THROUGH GLOBE =o. 
DISTRIBUTORS IN ALL KEY CITIES Welding fitings casos 
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HIGH VACUUM 
~ ROTARY PUMP. 


...—Ends Water Vapor Trouble 
... Maintains Fast Pump Down Time 





© Eliminates oil reclaiming units 

© Provides greater capacity under 1 mm Hg 
© Requires up to 80% less oil charge 

© Capacities from 114 cfm to 400 cfm 

© Pressures down to 10+ mm Hg 


For'the first time, a high vacuum rotary pump 
that can pump condensable vapors is avail- 
able to U. S. A. industry. 

In the new NRC Rotary Gas Ballast Pump 
water vapor is prevented from condensing and 
contaminating the oil .. .so, unlike other type 
pumps, fast pump down time is maintained, 


There is a full line of NRC pumps — vane, 
piston-type and 2-stage. 


Send today for the new bulle- 
tin that gives a full explanation 
of the Gas Ballast principle and 
complete data on the construc- 
tion and operation of the NRC 
Rotary Gas Ballast Pump 


INKohatolaiol am. a-%t-Yol dela 
ee 
' Cdrporation 
EQUIPMENT DIVISION 
70-A Memorial Drive, Cambridge, Massachusetts 
NRC Rotary Gas Ballast Pump. Model NRC100M. 2-stage pump unit. 
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@ There's no halfway feeling about fire and its resulting 
destruction with an expert fire protection engineer ... he ac- 
tually hates to see a little fire roar into a raging inferno and 


create a sizeable loss. 
man This personal sense of responsibility is inherent with 
C-O-TWO Fire Protection Engineers...a definite plus in 


your behalf. Whether its fire detecting or fire extinguishing 


é ... portables or built-in systems...C-O-TWO means top 
quality backed by experienced engineering that results in 

Wi a 9 b operating superiority for you at alli times. 
With C-O-TWO Fire Protection Equipment, simplicity, 


practicability, longevity and minimum maintenance are 
built-in features that guarantee fast, positive action the in- 
stant fire strikes. Furthermore, extensive manufacturing 
and field installation skills, together with approvals such as 
the Underwriters’ Laboratories, Inc., Factory Mutual Lab- 
oratories, Armed Forces and Government Bureaus assure 
you of the finest in modern fire protection equipment. 


Rushed production periods and future expansions are 
some of the many problems carefully considered in a plant- 
wide firesafety recommendation by C-O-TWO Fire Protec- 
tion Engineers ...the prime objective always being the best 
type fire protection equipment for the particular fire 
hazard concerned. 


WHEN BUSINESS STOPS... INCOME STOPS! 


Don’t take chances with your investment. Secure the benefits 
of highly efficient fire protection engineering today ...our 
extensive experience over the years is at your disposal with- 
out obligation. Get the facts now! : 


€-O-TWO FIRE EQUIPMENT COMPANY 
NEWARK 1 + NEW JERSEY 


C-O-TWO FIRE EQUIPMENT. OF CANADA, LTD. © TORONTO 8 © ONTARIO 
Soles and Service in the Principal Cities of United States and Conado 
AFFILIATED WITH PYRENE MANUFACTURING COMPANY 
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The Turba-Fil 
















ya constant prable evapo rer heat treat- 

int, stripping, coolin vA i festering 

# distilling, Wit patented Rodaey' ll funt-T rba- 
lapore (Luwa Process, Switees nd 

° i urrie’® d gase: cis especial!  heatgensitive 

is eriais™ =eanase>COmtiquously 

i" single, few-second pass. The TH 


























Meio gay, 


Filai Evaporator wogled” orf ‘the thifi-film erincinis of 
evaporation, butetts advanced desigif-creates turbu- 
lence in Fag 08 the disadvantages found 
in the ordinary falling thin-film-systeriis. There’s no 
localized ove! ing; foaming or frothitg, difficulties 


are overco And Where ofily-wapors are wanted, 
tests show distillation’ up to" 99%. Ys 


The Turba-Filsit-Kyapoeator retdins color, potency, 
odor, nutritional apf other valuable “original” prop- 
erties. Maintains high “U” values ... 100 to 500. No 
hydrostatic head. No Vapor.bifiding. The Turba-Film 
Evaporator is compact, @asy to clean, easy to main- 
tain, easy to change over from one product to another. 
Prove its revolutionary advantages yourself .. . ir 
our plant or yours. Mail this coupon for full details. 


** Solvents... Latices.. . Pharmaceutical “Mycins”. . . Juice Concentrates .. . etc. 


Manufacturing Engineers Since 1840 

. RODNEY HUNT MACHINE CO. } 
PROCESS EQUIPMENT DIVISION 
31 Vale Street, Orange, Mass. vg) 


Please send FREE brochure giving details of Turba-Film Evaporator. 
(] | want details on your testing program. 
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experienced 


) craftsmanship 





Here showing “Aircomatic” welding on Aluminum shell of a 54” 0.d.x 10’ fixed tube sheet 
Heat Exchanger. Inset shows the completed job of one of three such units on the order. 


. « + yes, let DOWNINGTOWN ’s experience and re- 
search in the fabrication of various grades of Carbon 
Steel, Stainless Steels, Nickel-Clad, Stainless-Clad, 
Monel-Clad, Cupro-Nickel, Aluminum, etc. be of help 
to you. We are equipped with the most modern facilities 
to handle complete jobs, within our limitations, in the 

Useful literature gladly sent upon request. 


IRON WORKS 


correct alloys and methods of fabrication required to 
assure maximum i efficiency. 

DOWNINGTOWN ’s Heat Transfer Division is under 
the direction and supervision of men thoroughly trained 
and experienced in this field. Our Engineering Consulta- 
tion is at your service to aid you in preparation of plans 
and specifications for definite jobs. 


Remember: “your needs are our specialty!” 


NEW YORK OFFICE: 30 CHURCH STREET 


Hackney 
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When you cant see for the dust... 


Ir alumina dust hampers your production and adds to your 
costs through excessive waste—switch to Kaiser Alumina! 


Dust is minimized with Kaiser Alumina because the grains 
are accurately sized to meet specific applications. It’s avail- 
able in several sizes—from fine grades to coarse grades pre- 
pared for large bulk users. This careful sizing also insures 
free flow to help speed your operations. 


This “tailoring” of alumina to customers’ requirements 
was pioneered by Kaiser Chemicals. Such aggressive research 
on customer problems is another reason why Kaiser Chemi- 
cals has become a major supplier of calcined and hydrated 
aluminas, serving more than 80% of the nation’s users. 


Alumina °* 
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Basic Refractory Bricks and Ramming Materials 


SPECIFY KAISER ALUMINA! 


Whether you manufacture abrasives, glass, ceramics, re- 
fractories, catalysts, or chemicals for water treatment, Kaiser 
Chemicals will give your order immediate, individual atten- 
tion. Contact principal sales offices: Chemical Division, 
Kaiser Aluminum & Chemical Sales, Inc., Oakland 12, Cali- 
fornia; First National Tower, Akron 8, Ohio. 


Kaiser Chemicals 


calcined and hydrated aluminas 


* Dolomite « Magnesia * Magnesite * Periclase 
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Willys-Overland plant, covering 103 acres (at left) in Toledo, 
O., adds five new G-E unit substations to expand simply and 
easily its radial distribution system. Total plant capacity is 
now 26,000 kva. Three of the 1,500-kva subs (above), with 


AT WIL LYS-OVERL AND— - others, furnish power to aircraft landing gear division. 


re ~ oe s 


One of nation’s first load-center 





Grinder for crankshaft pin bearings is powered by a G-E unit installed since 1945, when original system was expanded, G-E 

substation, 4160-volt to 440-volt, which is located just beyond unit substation, with Pyranol* transformer, has been operating 

screen at left, adjacent to the load area. 24 hours a day, 5 days a week, with low maintenance cost. 
"Reg. Trade-mark of General Electric Co. 
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New load-center units, are added to system which has oper- alter over-all system, provides high degree of flexibility to 


ated for 13 years without power failure. Addition of new sub- 


handle shifts in plant loads. Unit subs, used as building blocks, 


Stations, like the two new 1,$00-kva units above, does not can be placed wherever needed. 


systems: Never a power failure! 


G-E radial distribution system, installed in 1939, easily 
expanded to 26,000 KVA for increased plant loads 


Flexibility in reliable power distribution for stepped-up production 
of Jeeps . . . quick, easy power expansion at little expense . . . low- 
cost maintenance with maximum safety. The Willys-Overland Com- 
pany in Toledo found these advantages of its plant's radial distribu- 
tion system multiplied when five new G-E 1,500-kva load-center 
substations were added recently for greater plant capacity. 

During the past 13 years of trouble-free operation, engineers have 
had first-hand experience with the low cost, simplicity, and relia- 
bility of the radial system. A G-E outdoor unit substation furnishes 
plant power, steps down utility voltage to a usable 4,160 volts. 
Eighteen unit substations handle load requirements in more than 
two-score buildings on the 103-acre tract. 

This installation is just one example of the way G-E engineering helps 
industry meet demands for more power. For further information, 
contact your G-E sales representative, or write for GEA-3592. Gen- 
eral Electric Company, Schenectady 5, New York. 881-1 


Outdoor G-E master unit substation, plus an 
indoor G-E station, furnishes power for 90 
per cent of Willys-Overland capacity, 


GENERAL @@ ELECTRIC 
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products 
for Industry 


PETROLEUM 
PARANOX 


PARATONE 
PARAFLOW 
PARAPOID 
PARADYNE 
PARATAC 
PETROHOL 
Methyl Ethy! Ketone 
Dewaring Aid 
Ethyl! Ether 
Isopropyl Ether 
Reference Fuels 


SURFACE COATING 
; *) 
PETROHOL 95 
PETROHOL 99 
Secondary Buty! Alcohol 
Secondary Butyl Acetate 
Isopropyl! Acetate 
Acetone 

Methyl! Ethyl Ketone 
Ethy! Ether 

Isopropyl! Ether 
Dieyclopentadiene 
Naphtheniec Acids 
Iso-Octy!l Alcohol 

Decy! Alcohol 


CHEMICAL 
_ PETROHOL 91 
PETROHOL 95 
PETROHOL 99 
Iso-Octyl Alcohol 
Deey! Alcohol 
Tridecyl Alcohol 
Dicyclopentadiene 
Isoprene 
Butadiene 
Ethyl! Ether 
Isopropyl! Ether 
Tripropylene 
Tetrapropylene 
Aromatic Tars 
Acetone 
Methy! Ethyl Ketone 


In the Chemical Industry 


where performance counts you can count on Enjay for... 
Uniform, High Quality 








PETROHOLS 


(ISOPROPYL ALCOHOL) 


A pioneer and leading marketer of isopropyl alcohols, the Enjay 
Company offers a complete line of Enjay Petrohols. More and 
more manufacturers are counting on Enjay for their supply of 
Petrohols, methyl ethyl ketone and other Enjay solvents widely 
used in the surface coating and chemical industries. 


The Enjay Company has long been recognized as a leader 
in the development and marketing of high-quality prod- 
ucts for the oil, surface coating and chemical industries. 
Backed by greatly expanded plant and distribution facili- 
ties, the Enjay Company is supplying a constantly grow- 
ing list of chemical products to many different industries. 


BE SURE TO CALL ON ENJAY FOR YOUR CHEMICAL NEEDS 


ENJAY COMPANY, INC. 


15 West Sist Street, New York 19, N. Y. 
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Lectrodryer* 


ORY AIR only! 







Type BY-5 Lectrodryer provides contin- 
uous flow of dried air to panels in control 
room, protecting vital control instruments 
and lines against moisture. —_> 


2300 instruments .. . 900 controllers and valves 
depend on DRY air to put this giant through its 
paces automatically. If unwanted moisture were 
to creep into instrument air at the nerve center, 
the refinery could be thrown haywire! An instru- 
ment line freeze-up, rust, scale or sludge clogging 
tiny ports could cause a long shutdown. 

, For 24 hours a day a Lectrodryer feeds the nerve 
center a constant stream of air dried to a dewpoint 
of -50° F. Moisture doesn’t have a chance! 


Lectrodryers catch the moisture which separa- 


LECTRODRYERS DRY 
ED ALUMINAS 






WITH ACTIVAT 
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feeds the nerve center 





LECTRODRYER 












Automatically controlled McMurrey Re- 
finery near Tyler, Texas. One operator 
in the control room can control and watch 
over its entire operation, 











tors and filters let by. Throughout the chemical, 





and petroleum industries they dry air, gases and 






organic liquids . . . automatically, economically, 






continuously. For extreme dryness there are 






Lectrodryers drying down to 3 to 4 parts per 






million or less. 






Whatever the drying need, there’s probably a 






Lectrodryer already built to handle it. Our engi- 






neers will help you lay out your system and select 






proper equipment. Write: Pittsburgh Lectrodryer 
Corporation, 303 32nd Street, Pittsburgh 30, Pa. 












In England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
in France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI. 
in Belgium: S. A. Belge Stein et Roubaix, 320 Rue du Moulin, See Liege. 














* REGISTERED TRADEMARK U.S. PAT. OFF. 





Chase Bag 


makes 


pot YETHYLENE y , ' MULTIWALL 
BAG AND DRUM ’ % anit BAGS 
LINERS ‘ 


PROTEX 
WATERPROOF 
PAPER LINED 

BAGS 


SHARKRAFT 
BAGS 


FCliemical 


Complete protection of your product 


plus attractive appearance 
... the result of 
over 100 years experience 
in designing and making bags. 


GENERAL SALES orFices 309 W. JACKSON BOULEVARD 
CHICAGO 464, ILLINOIS 


30 BRANCHES AND SALES OFFICES STRATEGICALLY LOCATED 
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PIG IRON 


Ioshane HEMI 
se COAL CHEMICALS 
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FINE 
CHEMICALS 


PROTECTIVE 
COATINGS 


AGRICULTURAL 
CHEMICALS 


ACTIVATED PLASTICIZERS 


CARBON 


CuemicaL Enciverrinc—June 1953 


* 


You never expect to spot a kinship between 
a 12-story high blast furnace and a half-ounce plastic 
fishing lure, would you? But at Pittsburgh Coke 
& Chemical, the family tie is basic. For the very 
coal that produces coke for Neville Pig Iron also 
yields coal chemicals for making Pittsburgh PX 
Plasticizers, the important “flexibility ingre- 
dients” in fishing lures and a thousand other 
useful plastic products in your daily life. 

Today, in our 25th Anniversary Year, the 
products of the company’s ten divisions 

are as diverse as cement and dyestuffs. 

Yet the production of every division 

is knit together, at a single plant site, 

in one continuous, interlocking patiern. 

This highly developed integration 

—almost without parallel in modern 
industry—provides distinct benefits to 

our customers: Assured product quality 

and dependable, continuing supplies 

... because Pittsburgh is basic. 


wed 46865 











@ Enclosed flight conveyor and 60-ton coal bin. 


Under-track hopper and coal storage silos. <P 


es ey , eae 


Now nearing completion at 

Toms River, N. J., is the 

world’s most modern vat- 
color producing plant—and helping in- 
sure maximum power development 
with top economy will be the most effi- 
cient coal handling system, by Gifford- 
Wood. The system was designed and 
built by G-W engineers for Ciba States 
Limited, and includes unloading, stor- 
age, and feeding facilities. 


New York 17 
420 Lexington Avenue 


* 


For more than 140 years, G-W has 
met and solved materials-handling 
problems. This experience, coupled 
with planned application of the most 
modern equipment, is at your disposal. 
This project is only one example of 
complete design, construction, and 
erection under one responsibility 

For details on this, or other Giftord- 
Wood coal handling installations, 
please write for Bulletin No. 300. 


GitForD-Wooo Co. 


Since 1814 
Hudson, New York 
St. Lovis 1 
Railway Exchange Building 


this time for Ciba States Ltd. 


As diagrammed, coal passes from kop- 
per cars through crushers, and then by 
means of belt and bucket conveyors, to 
silo storage. Transfer of coal from stor- 
age silos is by gravity feed into a 
movable car from which the bucket 
elevator lifts it, by-passing the storage 
silos, to an enciosed flight conveyor dis- 
charging into bins, which feed through 
coal scales to pulverizers. 


Chicago 6 
565 West Washington Street 


When You Think of Materials Handling~Think of Gifford-Wood 
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BalanSeal and FarriSeal 


Safety-Relief Valves 


(Pat’d & Pat, Pending) 


Eliminate all risk of failure—failure that 
might cost lives or severe damage to equip- 
ment. Rely on the only safety-relief valves 
guaranteed to provide positive protection, 
100% of the time, under all operating 
conditions, Farris safety-relief valves can’t 
stick, plug or corrode because the critical 
working parts are completely isolated from 
the lading fluid—and they’re unaffected by 
back pressures in the discharge manifold. 
These unique valves are more economical, 
too, because they permit higher downstream 
pressure with smaller discharge piping. In 
many installations this saving in piping 
costs amounts to as much as 15 times the 
cost of the valves. You can’t go wrong 
with BalanSeal or FarriSeal Valves because 
they can’t go wrong! 


Technical manual, 51B, a treatment on Back 
Pressure Piping and Surge characteristics and 
76-page catalog is yours for the asking. 


* ASME-N.8. APPROVED 
(Certified fer Capacity) 


ENGINEERING CORPORATION 
501 Commercial Avenue 
PALISADES PARK, NEW JERSEY 


Representatives in 
all Principal Cities 


. Affiliates: Farris Flexible Valve Corp. * Farris Stacon Corp. © Farris HydreTorque Corp. © Farris MydroSeal Corp, 
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WASTE 
NEUTRALIZING PROCESS 

















H ere’s how Omega helped a customer's engineer solve 
@ waste treatment problem for one of the nation’s leading 
manufacturers of electrical and electronic equipment. This 
acid waste neutralizing “equipment package” comprises 
OMEGA feeding, controlling, and metering units required for con- 
tinuous, accurate operation . . . Omega bucket elevator, 
ROTOLOCK dust collector, storage hopper, Rotolock Feeder, and Build- 
DOES THE JOB ers Instruments and Control Panel. Performance of this 
“package” under actual job conditions has proven again 
Omega Rotolock —- a rotating vane feeder — feeds that it pays to take advantage of Omega’s engineering 
hydrated lime into the reaction tonk in response to the and manufacturing experience, when you need continuous 
flow of acid woste (measured by a Builders Flo-Watch proportioning. equipment. 
Instrument) and to the degree of neutralization (meas- Hundreds of today’s processing and production prob- 
ured by a pH meter). lems are being solved by Omega “packages” — for waste 
treatment, for proportioning two or more solids, for propor- 
The Rotolock is a velumetric feeder of simple design ‘fioning liquids and solids. Our engineers can help you — 
and rugged construction, easily adapted to installations i g 
requiring proportional pacing by auxiliory meters. The 
Feeder, powered by a ¥/, HP motor, has a 100 to 1 feed 
range. Two models of Omega Rotolock Feeders are avail- 


covering the complete ' OMEGA MACHINE COMPANY 
ott, he range of feeds from 7.2 to 369 Harris Ave., Providence 1, R. t. 


& 300 cv. ft. per hr. J (2) Send Bulletin 45-H8 describing Omega Rotolock Volumetric Feeders. 
Our process problem involves: 
C) Waste treatment [] Proportioning solids 


OMEGA Ci Prepertoning vide and al 


: BI F . 
IROUSTRIES (Division of B-1-F Industries) 
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LUBRICANT — 


THE NORDSTROM SEAL OF APPROVAL 





In any valve, if a small Jeak starts, high repair and replacement costs are coming up. 
And, if the valve is in an often-operated manifold, trouble comes to a head sooner. 


Unless .... 
.... the valve is a Nordstrom. 


Nordstrom valves have an extra seal against those small leaks. In Nordstrom valves, an 
even film of plastic lubricant surrounds the valve ports, sealing off the line fluid and at 
the same time filling any minute point of wear. Further, since there is no seat or disk 

in the eroding stream of flow, the chances for wear are cut to a minimum. 


It’s that extra seal of lubricant that has won approval for Nordstrom valves in 


hundreds of services where other valves aren’t quite good enough. 
Rockwell Manufacturing Company, Pittsburgh 8, Pa. 


ROCKWELL Built Nordstrom Valves 
Lubricant-Sealed tor Positive ShutO” 


Another & Product 


Regardless of the process, regardless of the 
piping arrangement, all valves are installed 
to do the same job: 


TO CONTROL 
FLOW 


Some valves do the job better 

than others. Some valves 

operate more easily than others 

in an emergency. Some valves 

stay tighter longer than others. 
That’s because some (like these) are 


Lubnicout-Coaled 
NORDSTROM VALVES 


Nordstrom valves have a built-in lubricating system. The lubricant 

does two important things—it keeps the plug easy to turn so the valve shuts and 
opens in an instant when it is supposed to; it seals against the small leaks that 
become big and expensive and perhaps dangerous. 

That’s why Nordstrom valves 


ARE YOUR BEST BUY 


Rockwell Manufacturing Company, Pittsburgh 8, Pa. 


Nordstrom Valves Another Quality ROCKWELL Product 


WW 
~ 











WELSBACH OZONE 


Quantitative reaction 
. Fully automatic 
Always available 
Constant operating cost 
No materials handling or storage 
expense 
, Purer products—only oxygen 
added 
Instantaneous reaction 
, Reacts at ordinary temperature 


and pressure 
Welsbach Ozone is the oxidant of choice in 


widely varied chemical processes. Ii could well 


be the answer to your oxidation problem, 


or 
ea 


measure the value of 


47 \ 


Geo PROCESSES DIV/SION 
we 
' » ae 
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Stops giving WASTE HEAT 


A Free Ride trom your Open Hearths 


Nickle Furnaces e Zinc Furnaces e¢ Copper Furnaces 
Cement and Lime Kilns ¢ Incinerators e Ore Roasters 
Silicate Furnaces ¢ Chemical Industry Furnaces 
Paper Industry Furnaces 





N these days of increased operating costs investigate 
the economy of waste heat recovery. A large steel 
producer tapped a source of wasted B.t.u.’s from 10 
Open Hearths and converted them into 150,000 Ibs. of 
525° superheated steam per hour. Fuel is the big cost 
in steam generation; therefore ‘‘free fuel’’ will give you 
a head start in your steam generating program. 

Erie City manufactures a complete line of fire tube 
and water tube waste heat type boilers and has wide 
experience in heat recovery. 

10 Erie City Fire Tube Boilers each “fired by”: | Outline your waste heat conditions—our experience 
waste heat gases from Open Hearth Furnace is yours for the asking. 


ERIE CITY IRON WORKS - Sx. 7. 


STRAM GENERATORS + SUPERHEATERS > ECONOMIZERS + AIR PREHEATERS 
UNDERFEED AND SPREADER STOKERS + PULVERIZERS 
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ELITE FOR PLUS VALUES, JOB-PROVED AGAIN AND AGAIN 


VALVES 
Valve body distortion 






no problem for this valve! 














} S yak let costly valve maintenance and down-time 
headaches get you down! Lick these common valve 
troubles by installing Darling fully revolving double disc 
gate valves, with their unique wedging principle. They 
adjust automatically to compensate for valve body dis- 
tortion—cinching tight, leak-proof closure. 









The difference is in the fully revolving double disc, 
parallel seat principle of Darling valves. Just two plain, 
interchangeable no-pocket discs and two rugged wedges 
do all the work. Discs are completely free of pockets. 
Sediment and scale cannot collect to interfere with their 
free movement. No links or other devices are needed to 
hold the discs and wedges together. Any part can be 
quickly and inexpensively replaced without removing 
valve from the line. 















It’s easy to see why Darling valve users are money ahead 
because of the exceptional service made possible by the 
Darling design. That’s why in plant after plant Darling 
gate valves are giving longer, trouble-free performance 
with minimum attention. 



























Darling features add up to gate valve service at its low- 





. oY . 7, ri mys 

cost best! Send for the free Darling Valve Bulletin, today. Dy S = 4a 
3 g 
NOTE: Darling gate valves are made in a wide range of = . 





WG 
Ss 


Wo 


sizes, types and constructions, including solid and slotted 
faper-seat wedge types for all kinds of normal and corro- 


sive services in pressures up to 1500 pounds. Discs and seats Seats are forced out of Radiused face of 
are parallel. parallel by body distor- wedge allows dises 
tion butdiscsadaptthem- to adjust tightly 
oe to give positive against both seats, 

closure, 


DARLING VALVE & MANUFACTURING CO. 


Williamsport 3, Pa. 
Manufactured in Canada by Sandilands Valve Manufacturing Co., Ltd. Galt 19, Ontario 
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wwe HARSHAW 


Chemicals 


INDUSTRIAL CHEMICALS 


HARSHAW CHEMICAL 


® Electroplating Salts, Anodes 


and Processes 

Driers and Metal Soaps 
Cadmium Pigments 

Ceramic Opacifiers and Colors 
Fluorides 

Glycerine 

Preformed Catalysts, Catalytic 
Chemicals 

Synthetic Optical Crystals 
eWelaraibitige] Mm Glalclaliaelt: 
Fungicides 


Chemical Commodities 


D 6 '@) HIO 


CHEMICAL co 
ve 


LABORATORY APPARATUS 
& CHEMICALS FROM 


HARSHAW SCIENTIFIC 


Laboratories need apparatus and 
chemicals to carry on their work. 
Thousands of items are carried in 
stock by Harshaw Scientific. Your re- 
quirements can be filled, whether you 
need chemicals and apparatus for a 
single experiment, or’to furnish a 
complete laboratory. Branch offices 
and stocks are maintained in conven- 
ient locations to help you obtain your 


requirements within a short time. 


HARSHAW SCIENTIFIC 


DIVISION OF THE HARSHAW CHEMICAL CO, 
Cleveland + Cincinnati * Detroit « Houston 
Los Angeles « Philadelphia 


JUST WRITE 
for this sixteen 
page book which 
describes Harshaw’'s 
major activities. 
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STOPS FALLS! 


Revolutionary New Type Safety 
Grating Eliminates Dangerous 
Walking Conditions . .. Guarantees 
Sure Footing. 


In a recent test, shown above, a 
stock strip of Bustin Firm-Grip Grat- 
ing was submerged in heavy chassis 
grease and then raised to a 1 5°slant. 
Even under those conditions, a man 
carrying a bulky box walked easily 
up and down the strip . . . maiatain- 
ing perfect balance! Send for free 
Bustin booklet that shows industrial 
safety applications and specifica- 
tions. Bustin Firm-Grip Grating 
Corp., 110 E. 130 St., New York 
37, N. Y. 


r 











TEST + STUDY - CONTROL 


/VISCOSITY!| 


-As Simply, Quickly, 
Easily as Taking 
Temperature Readings 


Brolield 


SYNCHRO-LECTRIC 


VISCOMETER 
















Just a flick of a switch, then 
read the Brookfield dial, and you 
have your viscosity determination 
in centipoises. The whole opera- 
tion, including cleaning up, takes 
only a minute or two. 

vailable in a variety of models 
suitable for extremely accurate 
work with both Newtonian and 
non-Newtonian materials, Brook- 
field Viscometers are portable and 
plug in any A.C. outlet. Write 
today. 
Address: Dept. C, Stoughten, Mass. 





CueMIcaL Encinerrinc—June 1953 
















PIONEERS and LEADERS = 
in INDUSTRIAL DUST conTROL 




















SOY BEAN PLANT 
SAVES °400 PER DAY 
Through DUST RECOVERY 






Soy Bean Mill. Two 
large double file Sly 
Oust Filters handling 
soy boan meal dust. 









Because of the meal dust created in processing soy beans, this 
company* included Sly Dust Filters, as standard equipment ' 





five years ago, in its original layout. 






The Sly Filters collect 52 tons of soy bean meal daily, at a 
valve of upwards of $400. Not only is the company highly pleased 
with these savings but also with the resulting cleanliness of 





its plant. Filter maintenance has been insignificant. 





In crushing, shredding, pulverizing, loading, packaging, 
operatiors—in vorious process industries—dust is created. If 
valuable, the dust can be reclaimed profitably. Even if the 
dust has no value its collection pays off in cleaner plants, better 






working conditions and reduced costs. 





Expertly designed and built, Sly Dust Filters offer many advan- 
tages in greater filtering capacity, easier bag replacement, 
automatic control, and other features which spell low cost operation. 






MAY WE TELL YOU MORE ABOUT SLY FOR YOUR PARTICULAR APPLICATION? 





*Name upon request. 













MANUFACTURING CO. 


4771 TKAIN AVENUE © CLEVELAND 2, OHIO 
New York © Chicago © Philadelphia © Syracuse © Detroff * Buffalo 
Cincinnati ¢ St. Lovis * Minneapolis * Birmingham ¢ Los Angeles * Toronto 


THE W.W. 
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for low-cost suction pressures 


EVACUATE BY STEAM 


with 


Where processes call for vacuum pressures down to 50 microns 
(.002” Hg abs), the I-R Steam Jet Ejector can generally make 
important savings in first cost, installation, operation and 
maintenance. 

The steam jet ejector is the ulcimate in mechanical simplicity, 
consisting of only three basic parts—a steam nozzle, a suction 
chamber and a venturi-shaped diffuser. There are no moving 
parts to wear out or require lubrication—no vibration—nothing 
to adjust or replace. Little or no foundation is required and 
space requirements are very moderate. 


Ingersoll-Rand can supply Steam Jet Ejectors, designed for any 
capacity requirements within their vacuum pressure range. They 
will handle wet or dry mixtures of air, gases and vapors, and 
accidental entrainment of liquid will do no damage. I-R Ejectors 
are available in single-stage, two-stage, and multiple-stage de- 
signs—with pre-coolers, intercondensers and after condensers as 
required for any specific application. 

Remember, I-R’ engineers are specialists in vacuum-producing 
eguipment—including both steam-jet ejectors and reciprocating 
vacuum pumps. Their recommendations for your vacuum equip- 
ment are therefore based solely on your own best interests. For 
further information, consult your nearest 1-R representative. 
Or write for a free copy of Bulletin 9013A. 


Ingersoll-Rand 


11 BROADWAY, NEW YORK 4, N. Y 


COMPRESSORS * AIR TOOLS * ROCK DRILLS * TURBO-BLOWERS 
CONDENSERS * CENTRIFUGAL PUMPS + DIESFL AND GAS ENGINES 


428 
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FEEDING A PRODUCTION-HUNGRY PLANT 
ITH A 


One Cubic Yard 


Feeding raw materials 

to a production-hungry 

plant is just one of many uses 

for the multi-purpose Allis-Chal- 

mers HD-5G Tractor-Shovel. It receives 

bulk materials, then carries them directly 

. to mixing hoppers, conveyors or storage as 

needed. In addition, this powerful crawler excavates 

for new construction, handles coal, cleans up and 

loads waste . . . also clears snow and maintains yards 

and parking areas. 

Interchangeable attachments, such as bulldozer 

blades, special buckets, lift fork, crane hook and 
trench hoe, add still further to its usefulness. 


Tractor-Shovels are also available on the three 
larger sizes of Allis-Chalmers crawler tractors, giving 
a range of standard buckets from one to four cubic 
yards — and up to seven cubic yards for light ma- 
terials. 

Let your Allis-Chalmers dealer tell you more 
about how you can mechanize your materials-han- 
* dling the efficient ‘tractor-shovel way. 


Keeps Production Moving—Fast! 


The HD-5G feeds bulk materials in exact required 
amounts for uniform mixture — a full cubic 

yard at a scoop. In handling light materials, a 

two cubic yard bucket doubles output. Special fast 
reverse greatly speeds operation on short runs. 
This flexible tractor starts boosting production 

as soon as it’s put on the job... no 

waiting for costly installations or changes in plant 
layout when you mechanize materials 

handling the Allis-Chalmers tractor-shovel way. 


Receives Material at Plant 


The HD-5G scoops a heaping load of any 
material at the unloading trestle, then 

delivers it directly to mixing hopper, conveyor, 
or storage area. Truck wheels, idler and 
support roller bearings are positively sealed 
against grit and moisture and require 
lubrication only once every 1,000 hours. 

This feature alone saves about 30 minutes’ 
greasing time a day. 


Builds Storage Piles—Anywhere 


This fast-working tractor maintains large 
stockpiles in the open or under a 

protective shed. Crawler tracks provide 
traction and flotation to work right 

up on the pile, enabling it te put many more 
cubic yards of material into a given 

area. Tracks also give long life in cullet and 
similar material as only steel can. 


MILWAUKEE 1, U.S.A, 





Take Your Pick | 








HEWITT-ROBINS 


EXECUTIVE OFFICES, STAMFORD, CONNECTICUT 
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Whether your problem is conduct- 
ance of acids and chemicals under 
pressure, syphoning or suction or con- 
trolled flow . . . Hewitt Monarch 
Acid Hose is designed to give longer 
life at a minimum cost. 

Here’s proof: ““Monarch® Acid 
Hose, handling bright nickel solu- 
tion, the basic acid of which is Sul- 
phuric Acid (pH2.5-3.0) has held up 
for five years.”” . . . ““Monarch 2" 
4-ply Acid Hose, in service approxi- 
mately 21% years has handled over 
36 million gallons of Chlorate.” . . . 
“Monarch Acid Hose, after 4 4 years 
and handling over 50 million gallons 
of chlorine, still in service.” 


ENGINEERING DATA 


TUBE: Pure gum rubber specially 
compounded to resist most acids and 
alkalies up to 50% concentration at 
temperatures up to 150°F . . . safely 
handles many acids at any concen- 
trations. 


REINFORCEMENT: Acid Conducting 
Hose—multiple plies of high-tensile 
cotton duck with insulating cushion 
of rubber between plies for increased 
flexibility. 

ACID PINCH-VALVE HOSE— two sep- 
arate reinforcing walls of high-tensile 
cotton duck insulated from each 
other by a thick layer of pure gum 
rubber, provides maximum flexibil- 
ity, assures greatest service life by 
eliminating crushing of duck by pinch 
bars when controlling flow. 

ACID SUCTION HOSE —a helix of 
round spring wire between multiple 
plies of high-tensile duck provides 
resistance to suction forces . . . flexi- 
ble, easy to handle. 

COVER: Pure gum rubber designed 
to resist acids, alkalies and chemi- 
cals. Tough, to resist abrasion and 
cutting. 

SIZES: All types available in 34" to 
12" I.D. and in tube thickness 14", 
3/16" and !4". 


INCORPORATED 


DOMESTIC DIVISIONS: Hewitt Rubber * Robins Conveyors + Robins Engineers + Restfoam 
FOREIGN SUBSIDIARIES: Hewitt-Robins (Canada) Ltd., Montreal! + Hewitt-Robins Internationale, 
Paris, France * Robins Conveyors (S. A.) Ltd., Johannesburg * EXPORT DEPARTMENT: New York City: 
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CHECK FOR INFORMATION ABOUT 
THESE JOB-TESTED PRODUCTS FOR 
YOUR OPERATION 


CONVEYORS: 
C] —Belt 
C) —Sectional 
C) —Vibrating 
BELTING: 
*_] —Elevator 
*L] —General Conveyor 
*_] —Hot Materials 
*C] —Rayon 
C) —Woven Wire 
C) BUCKET ELEVATORS 
C] IDLERS 


SCREEN CLOTH: 
C) —Electrically Heated 
C] —General 
VIBRATING SCREENS: 
C] —Dewaterizers 
C)] —General 
C)] —Hydrex® 
C] —Slip Lawn 
HOSE: 
*_] —Acid 
_] —Air 
*_] —Fire 
*_] —Flexible Rubber Pipe 
*C] —Pinch-Valve 
*_] —Servall® 
*_] —Steam 
*_] —Twin-Weld® 
*_] —Water 
[] MECHANICAL FEEDERS 
C] STACKERS 
CJ CAR SHAKEOUTS 
C) TRIPPERS 
*] MOLDED RUBBER GOODS 
(J DESIGN AND CONSTRUCTION 
OF COMPLETE MATERIALS 
HANDLING SYSTEMS 
*For immediate information about these 
industrial rubber products, call your 
Hewitt Rubber Distributor (See “Rubber 
Products” Classified Phone Book.) 
Hewitt-Robins Incorporated 
666 Glenbrook Road 
Stamford, Connecticut 








TITLE & COMPANY 





STREET ADDRESS 





STATE 
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PRIMARY PROTECTION FOR 
PERSONNEL... EQUIPMENT... 
PRODUCT... 





Y-Valves, as shown, and Angle Valves are available in Lepp TUFCLAD 
Chemical Porcelain in Ys", 1”, T/s", 2°, 3”, 4” and 6” dzes. Aleo 
safety valves, flush valves, plug cocks, pipe and fittings (to 8” die) 
and special shapes. 


What's your first worry in case of minor fire 

or explosion or accident? You can get a big one 

T Te F C L A Db off your mind with installation of Lapp Chem- 
@ ical Porcelain with TUFCLAD Fiberglass- 

reinforced plastic. Without special construction 

for protection, you have all the advantages of a 


« ~ 
SOLID Chemical Porcelain solid porcelain system with extra security for 


personnel, equipment and product. 
ARMORED with Fiberglass- TUFC:.4A0 provides a cushion to protect 


x . porcelain «gainst accidental damage in han- 
Reinforced Plastic dling or operation—and as insulator against 
thermal shock. And the TUFCLAD shell is of 
itself toxugh—fully able to hold operating pres- 
sures against gross leakage even though por- 
celain is damaged by accident, explosion or fire. 
WRITE for description and specifications. 
Lapp Insula:or Co., Inc., Process Equipment 
Division, 706 Maple St, Le Roy,N.Y. 


PROCESS EQUIPMENT 
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The one-knob BI-ACT Controller is 
designed for use in industrial 
processes with short time lags, 
such as close-coupled liquid flow, 
fast pressure and comparable tem- 
perature problems. Combines 
simplicity of adjustment and 
economy, 


The two-knob BI-ACT Controller 
will cover the full range of re- 
set rate and proportional re- 
sponse adjustments. This makes 
it more satisfactory for those 
jobs that have longer time lags, 
and where close response dd- 
justments are essential to good 
performance. 








The brand new TRI-ACT Controller 
combines all three response ad- 
justments (gain, reset rate and 
Pre-Act response). It is the most 
complete controller, giving the 
very best control on the more 
complex processes, particularly 
those with long time constants, 
and load changes requiring both 
derivative and reset adjustments. 
Gives faster recovery on load 
changes; start-up without over- 
peaking; the benefits of automat- 
ic reset without its evils. 


*Trade-Mark 


Instruments for indicating, recording and 
controlling temperature, pressure, flow, 
liquid level, speed, density, 
load and humidity. 


Taylor Instruments mean ACCURACY FIRST 
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One-knob Bi-Act*, two-knob BI-ACT and 
TRI-AcT* Controllers completely inter- 













changeable on TRANSET* Indicators, 
Recorders and field-mounted 
manifolds, thanks to universal 
PLUG.-IN feature. 

















Plug-in, Taylor's new idea in panel instrumentation gives 
you simplicity of installation and maintenance; econ- 
omy in installation and in panel space; and minimum 
down time frr maintenance. 














You can change from the simpiest to the most complete 
control, or from indicator to recorder or vice versa, by 
simply unplugging one unit, plugging in another—in 
a matter of seconds. Only one simple rectangular 
panel opening is required for mounting both con- 
troller and receiver (recorder or indicator). Does not 
require welding or drilling of holes. 


Only 3 piping connections required: air supply, con- 
troller output and variable transmitter. All other con- 
nections are made automatically, in the self-sealing 
manifold. 





Panel space is not only reduced by plug-in feature, but 
adjustments and maintenance are even more conven- 
ient. 


Write for full information on Taylor Plug-In TRANSET 
Control—it may well be the answer to your problem. 
Taylor Instrument Companies, Rochester, N. Y., and 
Toronto, Canada. 
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Wide Experience 


in precision processing equipment 
is at your command when you call 


Proctor Engineers 





When you sit down with Proctor engineers to discuss processing 
equipment you are availing yourself the benefit of a breadth and 
depth of experience that is virtually unequaled in any other single 
equipment manufacturer. 


The result—carefully designed, well built equipment that will meet 
precisely the need for which it is created. 


Proctor project engineered equipment is operating today in all 
branches of the process industries—heavy chemicals, pharmaceu- 
ticals, food, leather, tanning, synthetic textiles, rubber manufacturing, 
plastics and many more. 


With their wide range of experience in building individually designed 
drying and fiber processing machinery—Proctor engineers are well 
equipped to apply their skill to developing, engineering and manu- 
facturing other processing machinery. This machinery may be related 
to — equipment =a | used in the same range—or it may be totally 
unrelated but require the same basic kind of engineering and manu- 
facturing skill. 


Calling on Proctor engineers is the shortest way to the surest solution 
to your processing equipment problem. If you have such a problem 
—write us today in as much detail as possible and you will see 
what we mean. 





: PROCTOR 
CREATIVE ENGINEERING 
AT WORK 





THE PROCTOR 
VACUUM-RADIANT HEAT 
FREEZE DRYING SYSTEM 


Utilizes selective absorption 
radiant heat which results in 
shorter drying cycles, increased 
production and improved product. 


Here is a patented method for drying 
heat sensitive materials, while frozen, that 
is finding wide application in dryin 
products which must remain unchange 
chemically or biologically after drying. 


By taking advantage of the fact that every 
substance, including water, absorbs only 
certain wave lengths of radiation and is 
transparent to others, the Proctor freeze 
drying unit reduces drying cycles to as 
little as % or % the length of time 
required by conventional freeze drying. 





Shorter drying cycles increase produc- 
tion, and are of decided advantage in 
drying materials containing living 
organisms. In conventional freeze drying 
the heat of sublimation is supplied by 
conduction and is much slower and not 
as uniform. The principle of “selective 
absorption radiant heat” is the greatest 
advance in freeze drying in years—and 
is yours in the Proctor unit. 


Proctor freeze drying equipment of this 
type may be supplied in the form of a 
research unit, a commercial batch unit or 
a continuous system. Write for details. 
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is the Word for 


CITRIC 
ACID 


Check These Industrial Uses 


For many years this non-toxic acid has served 

as the leading organic acidulant in foodstuffs 

... beverages, candies, jellies, desserts. Now, 
more and more industries are finding Pfizer Citric 
Acid and its derivatives ideal for a variety of processes 
far-removed from the “kitchen.” 

Take metal finishing for example. Because it re- 
moves oxide films with a minimum loss of virgin 
metal, you'll find Citric Acid used in polishing and 
cleaning processes. Di Ammonium Citrate is finding 
increasing use in the removal of iron contamination 
from stainless steel and rust scale from iron surfaces. 

Because it forms water soluble complexes with 
metallic ions such as iron and aluminum, Pfizer Citric 
Acid serves as an excellent sequestering agent in 
processes where metals precipitating out of solution 
cause trouble...industrial water treatment, leather 
tanning, edible oil production, 2,4-D formulations. 

Since it contains one hydroxyl and three carboxyl 
groups, Citric Acid as an intermediate for organic syn- 
thesis offers many interesting possibilities. And, esters 
of Citric Acid...several of them marketed commer- 
cially by Pfizer...offer the plastics industry non-toxic 
plasticizers with a range of desirable characteristics. 

These varied applications may suggest mild, ver- 
satile citric as an acid or intermediate in your process- 
ing. For additional information, write: 


CHAS. PFIZER & CO., INC. 
630 Flushing Ave., Brooklyn 6, N.Y. 
Branch Offices: 
Chicago, IIl.; San Francisco, Calif.; Vernon, Calif.; Atlanta, Ga, 


Manufacturing Chemists for Over 100 Years 
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BiG an IN ALUMINUM 


DESCRIPTION: 
METAL THICKNESS: 0.032 inch (22 
: U.S. Std. Ga.) 
All the advantages that have made Reynolds Aluminum Indus- FINISH: Embossed. 
trial Corrugated a sweeping success throughout industry... rust- ge geal ss . : S73 “4 A, A, 
proof permanence, lowest maintenance, high insulation...now at 11, 11” 6”, 12’, (Special lengths cut 
even lower installed cost and with improved appearance! With to order subject to inquiry.) 


” : oO 0 WIDTH: Over all width 4844”, nomi- 
these new 48” sheets, side laps take 30% less metal, 30% fewer a wee Hs", 3% comme 


fasteners.,.and there are 30% fewer sheets to handle. With the tions side lap. 


i i ; - oe oe CORRUGATION: Pitch 2.667” center 
new stipple-embossed finish, the wider-spaced laps tend to dis tn Sane death 7, 18 crema, 18 


appear...making a handsome, uniform, textured effect. Call on valleys, one edge up, opposite edge 


. . * . . down. 
Reynolds for literature, technical and application details. Seattle pound: our 160 square 


feet of formed sheet. 

‘ Standard .032” mill finish Industrial 
Offices in principal cities. Check your classified phone Corrugated also available—35” 
book for our listing under “Building Materials." Or width, same lengths as above, 
write Reynolds Metals Company, Building Products 
Division, 2020 South Ninth St., Louisville |, Kentucky. 

















SEE “Mister Peepers,” starring Wally Cox, isda. NBC Television Network. HEAR “Fibber McGee pa sally," Tuesdays, NBC Radio Network. 
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Mc ASURES 
DENSITY 


of flowing liquids 


with MINIMUM LAG) 





Re pe bli¢ reansmrer 











@ Makes a Continucus Density Measurement at Line 
Pressures to 300 psig. 


@ Transmits Air Loading Pressure Proportional to Flow Density to 
Remote Reading Instruments and Control Devices. 


Continuous measurement of flow assures prompt 
detection of density changes... permits correc- 
tions while liquid is still in flow line. There’s no 
intermittent sampling to cause errors or lags. 


Transmitter is all metal; contains no glass tubing 
to limit its application to very low pressures. For 
corrosion resistance, transmitter can be furnished 
in a wide variety of metals including nickel. 


Narrow range spreads as small as 0.05 equiva- 
lent specific gravity for extreme accuracy of 
méasurement are available. Accuracy is guaran- 
teed to 1/2 of 1% of range spread for all ranges. 


Get all the facts about this instrument. It's 


fully described in Data Book 1004. Write for 
your copy now. 


REPUBLIC FLOW METERS CO. 


2240 Diversey Parkway, Chicago 47, Illinois 
: & 
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Table of Contents 
Chemical and Petroleum | 
Industry Cables 


‘ lectrical Wire and Cable for the Chemical and Petroleum Indus- 
Insulation Compounds Ele must have the right chemical, oil and corrosion-resistant insula- 
Jacket Compounds tions plus the right electrical and physical properties for the job. 

Insulations and jackets which may be excellent for one type'of service 
Portable Cables may be unsatisfactory in another. United States Rubber Company, a 
. specialist in manufacturing the right electrical wires and cables for 
Power Cables the Chemical and Petroleum Industries, is the only wire and cable 
manufacturer growing its own natural rubber, making its own syn- 
Control Cables thetic and plastic insulations. 
Telephone Cables The brochure shown above shows what “U.S.” wires and cables to 
order for specific applications. Write to address below for your 
Tables free copy. 


UNITED STATES RUBBER COMPANY gs® 


* ELECTRICAL WIRE AND CABLE DEPARTMENT + Rockefeller Center, New York 26, N. Y. 
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DE LAVAL CENTRIFUGALS 
EFFECTIVELY 
CONCENTRATE SLURRIES... 


eee These Are Dewatering Gluten 
What is Your Problem? 
SNA SH AT A LE A TD ALIN RT 


The concentration of gluten is very effectively done by means of 
De Laval Separators. Many slurries, in fact, respond to the separating 
action of centrifugal force when filters or gravity produce little or no effect. 
Moreover, the successful centrifuging of a mixture automatically means time 
saved, for the action of centrifugal force is continuous. Gluten is only one 
more example of a substance that can be thickened both quicker and better 
centrifugally. 

In the past forty odd years, De Laval engineers have solved hundreds 
of separating and concentrating problems. Many suc. problems have been in 
a field where the machines have continued to operate successfully for years. 
Some have been tests made in the laboratory only—but these tests too, are 
valuable, for the products involved may closely resemble the product that you 
wish to separate, concentrate or clarify. 

It may pay you well to consult a De Laval engineer. You may be able 
to put the collective knowledge of The De Laval Separator Company, which 
is available to you through him, to work for you. 


THE DE LAVAL SEPARATOR COMPANY 
Chicago POUGHKEEPSIE,N.Y. San Francisco 
® 


| (DE LAVAL....20.005... 
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Cut Costs...Boost Efficiency...with Stokes High Vacuum Pumps 


At left is the new Model G Stokes High 
Vacuum Pump, Basically, and in outward 
appearance, the new model is the same 
simple, efficient, compact and reliable 
unit as its widely used predecessor, 
Model F. Five major engineering improve- 
ments are incorporated in the new model: 
1) a new mechanical face-seal minimizes 
routine maintenance and reduces to a 
ini the possibility of oil leak 
at the shaft; 2) new exhaust valve-stops 
permit use of these pumps in an excep- 
tionally broad range of applications, in- 
cluding rapid cycling evacuation of large- 
volume systems; 3) a new intake screen 
filter prevents damage by ‘dirt, scale, 
and other solids sometimes present in 
the system; 4) © new oil filter in the line 
to the shaft seal affords special protec- 
tion to the bearings at these points; 5) a 
new solenoid valve in the oil supply line 
automatically prevents oil-flooding of 
the pump in the event of power failure. 


The operating principles of the Stokes 

High Vacuum Pump are simple. Rotation 

~ i of the Stokes Pump is indicated in cross- 

ano stop es section view at left: Air enters the in- 
waren uric! — FF BIKE creasing space at right of piston, while 
‘ \ air trapped in the decreasing space ot 

left of piston is compressed. As piston 
nears top of stroke, pressure of the 
trapped air opens the feather-type dis- 
charge valve against atmospheric pres- 
sure, and the air is forced out of the 
cylinder. As piston passes through its 
top position, the suction port is momen- 
tarily closed by piston. Air then present 
in cylinder is trapped, a new cycle begins. 


A completely revised brochure on Stokes 
High Vacuum Pumps is now ovailable, 
free, upon request. It explains, and 
shows, how Stokes Pumps combine sim- 
plicity of design, high volumetric effi- 
ciency and lowest operating costs to pro- 
vide reliable, continuous service for all 
kinds of high vacuum processing equip- 
ment. Examples of typical vacuum sys- 
tems using Stokes Pumps are cited and 
typical problems in pump selection and 
their solution are provided. Also de- 
scribed is the complete line of Stokes 
High Vacuum Processing Equipment and 
the new Stokes Experimental and Appli- 
cations Laboratory in Philadelphia, Penna. 


The new Stokes Vacuum Calculator for 
rapid slide-rule calculations, including a 
standard ABCD log scale, is now avail- 
able, free, upon request. It has proved to 
be of tremendous value to those engaged 
in vacuum research and processing, seek- 
ing to determine the proper pump to be 
installed for a specific process. This easy- 
to-use slide-rule simplifies the job of 
figuring the needed pump capacity to 
evacuate a given volume to a specified 
vacuum in a given time, and the time 
required to evacuate a given volume to 
a specified vacuum with the user’s pres- 
ent vacuum pump. Vapor pressure of 
water at various temperatures is given, 
together with the boiling-points of sol- 
vents under vacuum and the capacity of 
round tanks in both cubic feet and gal- 
lons per foot of depth. Another table 
shows vapor pressures at various tem- 
peratures for use in vacuum metallurgy. 








Simplicity and sturdy construction, accessibility, 
high volumetric efficiency, low power 
consumption, and effective cooling are distinctive 
features of Stokes High Vacuum Pumps. 


Better blank-off pressures and quieter operation are 
assured with a completely new, longer lasting 
exhaust valve assembly. Intake ports are open during 


the entire intake cycle; there is no slide-valve shut-off 


Lubrication is completely automatic. There are 

no oil shut-off valves and adjustments. Horizontal 
vacuum intake permits trapping of harmful dirt 

and scale. Vacuum-tight rotary seals eliminate the need 
for shaft packing and constant adjustment. Easy 
access is provided to the valve assembly 


and other parts requiring periodic examination. 


Stokes High Vacuum Pumps are available in capacities 


from 15 to 500 cfm. Where necessary, oil purification 


units — to assure continuous supply of clean, 


water-free oil — can also be furnished. 


Wherever hard, continuous service is required to 
meet today’s exacting high vacuum requirements, Stokes 


High Vacuum Pumps prove a profitable investment. 


Consult with Stokes on the application of vacuum to 
drying, freeze-drying, impregnation, extraction, solvent 
recovery, evaporation, vacuum metallizing, and to 


other purposes for which vacuum deserves exploration. 


F. J. SrokEs MACHINE COMPANY 


PHILADELPHIA 20, Pa. 


STOKES MAKES: High Vacuum Equipment, Vacuum Pumps and Gages / industrial Tabletting, Powder Metal and Plastics Molding Presses / Pharmaceutical Equipment 
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UNTOUCHED BY 


he name of Mennen stands for quality. So does the trade 

name MIKRO. It was only logical then, that the two should 
inspire the creation of a continuous processing system unique 
in the field of cosmetics,at the new Mennen plant in Morris 
Township, N. J. The MIKRO-designed process gave Mennen 
precisely what they wanted—extreme cleanliness and free- 
dom from dust and contamination in grinding, blending and 
packaging. Material is moved through the MIKRO Air Con- 
veying System so smoothly and automatically that the human 
hand need only push buttons. 


The grinding and blending is done by four No. 2TH 
MIKRO-PULVERIZERS whose product reveals its finely 
ground and blended texture under a strong microscope. 


FINE fo oi 
UW 


TT: 
\ ULTRA FINE ) 
reas 

















— 
C100 Per Cent i 


HUMAN HAND 


MIKROS process 10 TONS 
of MENNEN Powders 


Per Hour in New 


-MENNEN Plant 


Two MIKRO-COLLECTORS"*, each containing 8, felt filter 
cylinders vent every unit in the system, while maintaining 
uniform pressure. Their phenomenal filter rates insure high 
capacity and complete product recovery, along with 
freedom from dust. 


Thus the MIKRO method has given The Mennen Company 
not only the high quality they demand but peak production 
with economy in manpower, motorpower and maintenance. 


WRITE FOR illustrated descriptive literature. 


© Patents Applied For by H. J. Hersey, Jr. and Pulverizing Machinery Company 


PULVERIZING MACHINERY COMPANY 
55 Chatham Road e@ Summit, New Jersey 


PRESERVE OUR HERITAGE: FAITH, FREEDOM AND INCENTIVE 
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Picture of A CONTINUOUS WAY TO PROCESS 
HOT* CHEMICALS 


* 
i Yehictate) Cm a Abia) 


Temperature Up 
to 1900°F. Are 
Being Sucess- 
fully Handled. 
Tests Indicate 
Possibility Of 
Handling Even 
Hotter Materials 


Here’s a way to engineer efficient, continuous-cooling 
or conveying into your hot material processing. 

Sandvik’s steel-belt continuous coolers carry the 
material on a solid, endless, steel band of flat, stain- 
less or carbon steel. This band “floats” on a patented 
water-bed arrangement which cools from beneath... 
no water gets on top of the band. 

You can cool and convéy, regulate thickness and 
graduate temperature while cooling, obtain desired 
sizes in the same operation, cool and strip off gela- 
tinous materials in sheet form, cool loose and 
pulverized materials, cool solids in sheet form or 
crystallize liquids. 

A steel belt provides a smooth, hard, impervious 





surface that is easy to keep clean. It has a high load 
capacity and a long service life. It can be fitted with 
simple discharge devices that scrape material off at 
any point. It can be of any length or width. 

Sandvik steel belt units without the patented water- 
bed cooling arrangement can be used for other chem- 
ical processing functions such as drying, evaporating, 
conveying, carrying material through ovens, etc. 

ENGINEERING SERVICE—Sandvik’s engineering depart- 
ment will be glad to work with you in designing a 
conveyor to fit your operation, Sandvik has had over 
thirty years of experience in designing units to oper- 
ate either as independent units or as integral parts 
of special processing equipment. 


Write, wire or phone for further information, 


SANDVIK STEEL, 


INC., 


¢ CONVEYOR DIVISION 


111 Eighth Ave., New York 11, N.Y. WAtkins 9-7180 


PILOT SCALE UNITS AVAILABLE FOR TEST PURPOSES 
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Complete Experimenta 


Water-Bed Belt ¢ 








Wagner 


ELECTRIC MOTORS 
choice of 





Wagner Type JP Cast Iron Frame Motors 


proof conduit box with machined fits. 


Wagner type JP cast iron frame motors are 
built for use in chemical plants, oil fields, 
_ fefineries, steel mills—for any application 
where corrosive and explosive conditions 
might prevail. 
These rugged motors are totally-enclosed in 
rust- and corrosion-resistant cast iron. They 
are fan-cooled by an externally mounted 
blower, made of non-sparking bronze, that 
forces air through ventilating passages in the 
frame. They feature completely protected lam- 
inations ... special varnish treated windings 
e+. arunning shaft seal... and an explosion- 


... where corrosion is a problem 
... where explosion might occur 


A standard type cast iron frame motor (for ap- 
plications where protection against explosion 
is not required is also available. Both types , 
are built in ratings from 2 to 250 hp, with 
either normal or high torque characteristics, 


Wagner Bulletin MU-132 gives complete in- 
formation on these protected motors. A near- 
by Wagner engineer can help you select a 
Wagner Motor to meet your most exacting 
specifications. Consult the nearest of our 32 
branch offices, or write us. 


WAGNER ELECTRIC CORPORATION 
6407 Plymouth Ave., St. Lovis 14, Mo., U.5.A. 


» TRANSFORMERS «+ | 


om T a BRAKE SYSTEMS 
' 


BRANCHES IN 32 PRINCIPAL CITIES 
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Model CVM 8.6.10 
46 cubic foot 







Model CVM 5.5.6 
15 cubic foot 








Model CVM 3534 
ig 5 cubic foot 





Model CVM 3153 
2 cubic foot am 



















COMPOUND 
VACUUM PUMPS 


choice of Industry. They are easy to service . . 











ONE pump casing . . . ONE motor and drive 


shaft . . . TWO pumping chambers connected in 
series — this is the basic design of the Kinney Com- 
pound Vacuum Pump. Built in four sizes — with 2, 
5, 15, and 46 cu. ft. per min. displacements — the 
Kinney Compound Vacuum Pump fills an important 
place in high vacuum systems. Because the Com- 
pound Pump pulls to 0.2 micron or better, it often 
handles the complete vacuum job without diffusion 
pumps or mercury vapor pumps. Each pump retains 


no special tools are required. 

Experienced vacuum engineers, here in Boston 
and in our branch offices, will be glad to discuss 
the application of vacuum in your plant. KINNEY 
MANUFACTURING CO.— manufacturers of vacuum 
and liquid pumps. Boston, New York, Chicago, 
Detroit, Cleveland, Atlanta, Philadelphia, Pitts- 
burgh, Los Angeles, Charleston (W. Va.), Houston, 
New Orleans, San Francisco, Seattle, and foreign 






better than 50% of its theoretical pumping speed countries. 






right into the less-than-one-micron zone . . . assures 






fast pump down for most efficient utilization of 






processing time. Each pump provides the low- 






‘ maintenance, high-efficiency operating advantages 






that have made Kinney Vacuum Pumps the first 





KINNEY MANUFACTURING COMPANY 
3551 Washington Street, Boston 30, Mass. 









Send Bulletin V-51B describing complete line 
of Kinney Vacuum Pumps. 
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infra-red analysis tells how much of a selected component exists mass spectrometry separates materials on the.basis of their 
in gas mixtures. Here, continuous analysis recorded by an_ different molecular weights . . . finds what constituents are present 
ElectroniK poténtiometer on a refinery’s graphic panel is used in what quantity. Above is a ‘“‘package’’ mass spectrometer in 


for actual process control, 


gas analyzer, operating on 
the thermal conductivity prin- 
ciple, combines an ElectroniK 
recorder, analysis cell and ac- 
cessories in a single panel 


assembly. 


which an ElectroniK instrument records test data. 


New concepts 


utilize 





« 


These are some of the manufacturers who 
use ElectroniK instruments in their analyzers 


Products of the companies checked are illustrated on these pages 


Applied Research Laboratories Mine Safety Appliances Co. 
Baird Associates North American Philips Co., Inc. 
Bausch and Lomb Perkin-Elmer Corp. 
Beckman Instruments, Inc. V/ Podbielniak, Inc. 


Consolidated Engineering 


Corporation Precision Scientific Co. 


V Davis Emergency Equipment Co. E. H. Sargent & Co. 


¥ General Electric Co. Tracer Laboratories 
Jarell-Ash 4 Applied Physics Corp. 

















robotized distillation apparatus deter- 
mines composition of hydrocarbon mixtures in 
minutes instead of hours. The temperature 
versus volume-distilled curve drawn by the 
ElectroniK potentiometer needs no replotting 
for computing analysis. 


of process control 


2lechionik instruments 


FE ROM the analytical laboratory comes a new con- 
cept of industrial process control, based directly 
on the desired chemical or physical characteristics 
of the product. 


Continuous analyzers now make it possible to 
measure composition of gases and liquids accurately 
and automatically . . . to record this information 
... even to actuate automatic controls. Instead of 
temperature, pressure and flow, these new sys- 
tems deal in terms of refractive index, density, 
ultraviolet and infrared spectra, radiation inten- 
sity and absorption. 


An essential component of all these systems is 
automatic recording. To fill this critical function, 
leading manufacturers of automatic analyzers 
choose ElectroniK instruments. They choose them 


for their exceptional accuracy, that exploits fully 
the inherent precision of the new measuring tech- 
niques. They choose them, too, for sensitivity that 
records every essential change in readily readable 
detail. And they prefer ElectroniK recorders for 
their simple, rugged design that guarantees de- 
pendable service under any industrial conditions. 


Your local Honeywell engineering representative 
will be glad to discuss the role of ElectroniK in- 
struments in product-analysis systems ... or in 
any conventional process control. Call him today 
... he is as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, 4478 Wayne Ave., Philadelphia 
44, Pa. 


@ REFERENCE DATA: Write for Bulletin 15-14, “instruments Accelerate Research.” 


Honeywell 


~~ » 
BROWN It*NSTRUMENTS 


H Fost wn Covtttol. 








‘or 
Application Data 


Sheet and 
Catalog 53-C 
Dept. No. CE-6 


Whether it's propane, butyl alcohol, 
vegetable oils or sulphuric acid, 
CHIKSAN loading racks with ball bearing 
swivel joints can be depended upon 

to handle these hard to handle 

chemical products with ease, economy 
and complete safety. 


Chiksan has material and packing 
specification sheets listing 317 

chemical products with recommendations 
for types of joints, metal and 

packing material to be used. 





Ath find safe, swift and economical 


flow through Chiksan Ball Bearing 
Swivel Joints and loading racks. 


Chemical, Drug and Food industries alike place high 
reliance on the ruggedness, dependability and flexibility of 
Chiksan Ball Bearing Swivel Joints. 


In packing plant, paper mill, laboratory and drug 
manufacturing, harsh acid, fine-tasting foodstuffs and benign 
medicines find a swift, safe passage through flexible lines 

in processing, testing, bottling or packing — thanks to 

the heat, cold, and pressure-resisting characteristics of 
Chiksan Ball Bearing Swivel Joints. 


From penicillin to paper making, CHIKSAN loading racks 
with Ball Bearing Swivel Joints, can handle practically 


_ all types of salts, acids, alcohols, glycols, aldehydes, 


alkaline solutions, animal oils, aromatics, chlorine derivatives, 
volatile gases and soaps. 








Enterprise Relies on 


CHUA. 


Representatives in Principal Cities 


CHIKSAN COMPANY je BREA, CALIFORNIA . Chicago 28, lilinois - Newark 2, New Jersey 
Well Equipment Mfg. Corp. (Division), Houston 1, Texas * Chiksan Export Company (Subsidiary), Brea, California * Newark 2, N. J. 
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SEPARATING ZONE 





AIR CIRCULATION 
RETURN AIR VANES 


TAILINGS DISCHARGE 





Here’s How 
FINES DISCHARGE 
g Sturtevant Air Separators effect production sav- 
ings by increasing output by 25 to 300%... re- 
ducing power consumption by as much as 50%. 
’ m They efficiently carry off all classified materials 
if 2 arators in any desired fineness from 40 to 325 mesh 
and finer . .. eliminate the need of screening in 
» certain applications. 
Increase Produ | w Capacities available from 14 to 50 tons per hr, 
Write for full details, today. 
Fj 
of Fines... ) 

' HP Ait Sepa. 
ower Separation mua ae ee 

4 Th ‘ 


Costs 





t 


Sturtevant Mill Company 
100 Clayton Street, Boston 22, Mass. 


CRUSHERS © GRINDERS © SEPARATORS ® CONVEYORS © MECHANICAL DENS and 
EXCAVATORS © ELEVATORS © MIXERS 
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CONO CONTROL VALVES... for water treatment 


SPECIFIED BY THESE FIRMS 
(partial fist) 

American Cyanamid—ton Exchange Div. 
Belco Industrial Equipment Div., Inc. 
Cochrane Corporation 
General Filters, Inc. 

Graver Water Conditioning Co. 
Itinois Water Treatment Co. 
Permutit Co. 

Worthington Pump & Machinery Corp. 


INSTALLED IN THESE PLANTS 
(partial fist) 
Atomic 7 Commission Arco, Idaho 
J. T. Baker Chemical Co. Phillipsburg, N. J. 
Blockson Chemical Co. Joliet, HMlinois 
Consolidated Edison Corp. New York 
Dow Chemical Co. Freeport, Texas 
Dow Chemical Co. Velasco, Texas 
Dow Chemical Co. Pittsburg, Calif. 
Gulf States Utilities Baton Rouge, La. 
Johns-Manville Manville, N. J. 
Penna. Power & Light Shawmont, Pa. 
Philadelphia Electric Co. Schuylkill Station 


Cono Close Coupled Pneumatic Control Valves provide unbroken 
service day in, day out—year in, year out—in the automatic 
operation of demineralizers and other process systems. Hun- 
dreds of Conoflow valves, like those shown here, have been in 
operation many years without maintenance or repair. Cono Con- 
trol Valves are available in assemblies for on-off service (guaran- 
teed bubble-tight shut off) or for throttling control. Available 
with optional features such as handwheel type limit stops as 
shown, plastic position indicators, and micro-switch attachments 
for actuating remote visible or audible signals. Body sizes up to 


12" in all materials—rubber lined, Saran lined, alloys, etc. 


Write or phone for Conoflow’s usual personalized attention. 


cc =900 


CONOFLOW CORPORATION 


Foremost Manufacturers of Final Control Elements 
2100 ARCH STREET, PHILADELPHIA 3, PENNSYLVANIA 
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Cool heads work better here. Unitaire® Conditioners run quietly and efficiently, 


CUT SUMMER SLUMPS 


WITH THIS VERSATILE AIR CONDITIONER 


How much does one hot, sticky day 
cut your month’s profits? Too much, 
when you consider employee let- 
down. Efficiency suffers in both 
office and plant. But Westinghouse 
Unitaire Conditioners stop these 
losses; keep summer output up. 
The Westinghouse UNITAIRE 
can wring up to 31 gallons of mois- 
ture out of the air daily; keep men 
and machines at top efficiency. It 
provides greater cooling, and re- 


moves more airborne dirt. Built by 
Westinghouse with its proved parts, 
the UNITAIRE gives longer service 
life at lower operating costs. Main- 
tenance is kept to a minimum. 
Youcan get Unitaire Conditioners 
from stock now. Call your nearby 
Westinghouse Air Conditioning Dis- 
tributor. Look in the Yellow Pages 
of your telephone directory, Or write 
Westinghouse Electric Corporation, 
Hyde Park, Boston 36, Mass. 


WESTINGHOUSE 
AIR CONDITIONING 


voucewse sure. Wostinghouse 


$-80313 
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@ The MU UNITAIRE, in 10- and 
15-ton capacities, is today's most 
versatile self-contained air con- 
ditioner. Ten different arrange- 
ments permit air discharge adap- 
tation to job and space require- 
ments. A special Westinghouse 
feature allows 50 or 100 per cent 
capacity operation. 





York 
refrigeration 
TL 
break the 
volume 
—profit 
paradox’ 


The cost and dependability of re- 
frigeration is vital to Rayonier, a 
lecsting producer of chemical cellu- 
lose. Each day, Rayonier uses in its 
processes almost as much water as is 
consumed by the entire city of Cleve- 
land. Much of it is chilled by York. 


How one leading chemical company uses York Advanced 
Refrigeration to win business’ greatest battle—cutting 
production costs! 


If you are faced with today’s most common business 
problem—lower profits in spite of increased production— 
York can help solve it by cutting costs. 


York brings to your problem a vast range of experience. 
For instance, do you need to cool rivers of liquids? Rayonier 
will tell you York is the answer. Or perhaps like one of 
America’s largest brewers, a unique application could shave 
costs, without interfering with a famous flavor. Maybe your 
problem is completely different . . . like refrigerating cargo 
space and ship’s stores in the S. S. United States and 
supplying air conditioning as well. 


Whatever, it will pay you to see York. 


York has installed more refrigeration and air conditioning 
capacity than anyone else . . . and York has a reservoir of 
skills built up over 68 years of devotion to one profession! 


There are York Engineering Offices in every major 
trading center. A consultation incurs no obligation, of 
course. Call now. Or write to York Corporation, York, Pa. 


York Certified Maintenance — York will the responsibility of keeping 
your York equipment in first-rate condition under the economical York Certified 
Maintenance Plan. For a nominal, known-in-advance charge your equipment is 
checked regularly, reports and recommendations submitted in writing, and any 
necessary repairs made with genuine York parts. You'll find that it pays ta have 
York-trained mechanics keep your York equipment runring at peak efficiency. 





YORK REFRIGERATION AND AIR CONDITIONING 
HEADQUARTERS FOR MECHANICAL COOLING SINCE 1885 
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CROUSE-HINDS 


Hazardous areas 
in this plant are 
lighted by 
Crouse-Hinds 
EV Series 
Explosion-Proof 
and Raintight # a 
Lighting .- 
Fixtures 2 » » » EXCEED the requirements 
a then for service in 


highly explosive atmospheres 


To be safe for use in such locations, the fixture must 
operate at a temperature below the ignition temperature 
of the gas-air or vapor-air mixture. Also, the fixture must 
be so strong that it will resist internal explosions without 
damage and so tight that it will prevent the escape of 
flames or burning gases which might ignite the surround- 
ing atmosphere. 


: : Crouse-Hinds EV Series explosion-proof and raintight 
Crouse-Hinds offers a complete line of industrial lighting fixtures meet all of these requirements 
explosion-proof and dust-tight lighting PLUS a wide margin of safety for extra protection. 


fixtures for use in hazardous locations Complete listings are in Crouse-Hinds Condulet 
where fluorescent lamps are desired. Catalog. 


CROUSE-HINDS COMPANY 455. 


Syracuse 1, N. Y. / Distribution 


Through Electrical \ 


Boston — Buftalo — Chicago — Ciacinnati — Cleveland 
Derroit —- Houston — Indiana, a8 City - > Slibwashee ~ Miamnapetie | Wholesalers 
‘ashingion "RESIDENT REPRESENTATIVES Atlanta xX 
Suuslinds Guapten of Gonads tk. totam. Gen ; 


CONDULETS - TRAFFIC SIGNALS - AIRPORT LIGHTING - FLOODLIGHTS 
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DARCO DEPARTMENT - ATLAS POWDER COMPANY 
Derce General Sales Offices—60 EAST 42nd STREET, NEW YORK 17,N. Y. 
ATLAS POWDER COMPANY, CANADA, LTD., BRANTFORD, CANADA 





COUNTER-CURRENT TREATMENT WITH DARCO 
SAVES CARBON . . . PURIFIES BETTER 


Why particle size 
is important 


The size of particles of activated carbon 
requires accurate control, in order to 
arrive at the proper balance between 
filterability and adsorptive capacity. 


As particle size becomes smaller, adsorp- 


tive capacity increases because the effec- 
tive area is made larger. Filterability, 
however, drops off as the particles be- 
come small, due to their tendency to clog 
tightly in the filter. 


Strict specifications on particle size of 
Darco assure you of the best compromise 
between these opposing factors. The car- 
bon is ground so that substantially 100° 
passes a 100-mesh sieve, and about 70% 
passes a 325-mesh sieve. The correct 
distribution of particle size provides best 
overall results. 


454 








Send full details when 
ing recommendati 


requesting ions 
on using DARCO 


Dareo specialists are always glad to 
assist you in finding the best grade of 
Darco for your application, the correct 
dosage, and most effective methods of 
use. The more you tell us about your 
own problem, the more specific will be 
our recommendations. Here’s what 
we'd like to know in order to be able to 
help you: 


Is the liquor you plan to treat aqueous 
or organic . . . liquid or solid-at room 
temperature . . . affected by heating? 
What is its pH, viscosity, boiling point? 


What is the impurity you wish to re- 
move, and what is its concentration? 


Is your application decolorizing, de- 
odorizing, or general purification? 








When a solution is decolorized or 
otherwise purified by means of acti- 
vated carbon, the counter-current 
method often proves the most effec- 
tive and economical way to do the 
job. Perfected by Darco technicians, 
this: method performs the treatment 
in two steps instead of one. Initial 
treatment is made with Darco that 
has been used’ once, and final treat- 
ment with new Darco. The counter- 
current name comes from the fact 
that Darco moves through the process 
in the direction opposite to the liquor. 


The principal advantage of counter- 
current treatment is savings in car- 
bon. In comparison with one-step 
treatment, this method uses up to 40 
per cent less Darco to produce the 
same amount of purification. When 
retention loss is an important eco- 
nomic factor, the lower carbon dos- 


-age results in further savings through 


lower loss of product in the filter cake. 


The reason for the lower dosage is 
this: the fresh Darco first does the 
more difficult job of atlsorbing the 
last traces of impurity, where its full 
adsorptive capacity is most needed. 
After doing this, the Darco still has 
ample capacity for the higher impur- 
ity concentration in the untreated 
liquor. 


While a third step of counter-current 
treatment would effect further econ- 
omies in carbon, two steps usually 
give the best overall economy of 
equipment. For further details, write 
for a copy of ““Handbook for Counter- 
Current Treatment With Activated 
Carbon.” 
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COATINGS 
OF VINYLITE 


“a, 





Bre... 2) 











A 


Sor 


“s 
|| >= 


with the give that can take tt! 


FLexisiity is a must when formulating 
coatings for milk processors and other 
opipeent subject to rapid heating and 
quick cooling. 

Such frequent wide temperature 
changes are rough on ordinary paints. 
However, coatings based on ViINYLITE 
Brand Resins just move with the métai, 
expanding and contracting the amount 
needed . . . adhering tenaciously. 

Moreover, they are highly wear- 
resistant, and can take the constant 
washing and scrubbing required in food 
plants, and the scuffs and bumps of 
people, tools and equipment. VINYLITE 
Resin coatings are highly chemical-re- 
sistant... unaffected by most detergents, 
chlorine solutions, acids and alkalies. 
And, they can be colored to practically 
any shade or deep tone desired foi prod- 
uct identification or equipment coding. 
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No matter what you coat—dairy 
equipment, tank cars, oil refineries, ma- 
rine installations, chemical plants— 


VinyLiteE Resin coatings bring oyt-.*) 
standing results wherever surfaces are . 


exposed to rough treatment, chemicals, 
salt water,’ industrial gases.’ Properly 
applied, they stay put on metal, con- 
crete, masonry without cracking, chip- 
ping, peeling or fading. 

You can improve performance as well 
as cut costs by using coatings based on 
one of the many BAKELITE or VINYLITE 
Resins. Write Dept. ‘QF-46 for folder 
giving case histories of severe coating 
applications. 





Photo shows milk plant equipment made by Cherry- 
Burrell Corporation, Chicago 6, IH., and coated 
with Venyuire Resin coatings in Cherry-Burrell 
Blue. Coatings were prepared by Sitoner-Mudge, 
Inc., Pittsburgh 33, Pa. 





Case Histories 
Prove Performance 


BAKELITE Resin Floor Varnish — Floor finishes 
based on BAKELITE Resins provide extreme wear 
resistance that minimizes maintenance costs. A 
typical case history has been the gymnasium floor 
of the Sewickley (Pa.) High School — subject to 
rough daily service from basketball and other 
events—even school dances. Yet, four years after 
being coated with an air-drying varnish based 
on BAKELITE Resin, it still maintained its lus- 
trous surface. No touch-up had been needed, 
either. And, the stripes and markings applied be- 
fore the BAKELITE Resin coating were just as 
sharp and new-looking as when applied. 


Special-purpose Industrial Coatings 
—Very few industrial coating problems are 
identical. Minute changes in formulations 
can make a tremendous difference im satis- 
faction. Coatings for water purification 
units are an excellent example. Here, a 
specially-formulated BAKELITE Resin bak- 
ing system provided not only the protection 
normally required for metal equipment, but 
also protected pipes and tanks against elec- 
trical leakage and the corrosive action of 
ozone. 


VINYLITE Resin Coatings for Railway Equip- 
ment — Normal service conditions are tough 
enough on industrial coatings! Add the prob- 
lems that railroad freight cars bring... vibration, 
weather variations, pounding with sledge ham- 
mers to loosen loads...and it takes top perform- 
ance for a coating to stand up. Despite this rough 
and tough treatment, freight cars of the Illingis 
Central Railroad, protected with VINYLITE Resin 
coatings, took this treatment plus rain, heat, cold, 
sun, corrosive loads and fumes for over six years 
—and the coatings were still in good condition! 


Structural Finishes for Corrosion- 
Erosion Resistance — Another example 
of how well BAKELITE Resins solve diffi- 
cult coating problems was the painting of 
structural steel work on river locks and dams 
in the Monongphela River. Acid pollution 
and flow of silt bad developed a serious com- 
bination of costly corrosion and erosion. Re- 
ports stated “ordinary paints are of little 
talue in preventing corrosion and erosion un- 
der the conditions described.”’ After seven 
years’ research and testing, the engineers in 
charge determined that pigmented BAKELITE 
phenolic resin coatings were superior to any 
other for this use 


BAKELITE 


TRACE MARK 


inylite 


BRAND 


— (y= 


BAKELITE COMPANY 
-A Division of 
Union Carbide and Carbon Corporation 


ANDO 





30 East 42nd St., New York 17, WN. Y. 
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FOR CONDENSING AND COOLING 
WITH FORCED AIR COOLING SECTIONS 
AND OTHER HEAT TRANSFER APPLICATIONS 


consider the many advantages 


Wolverine Trufin® 


This integral finned tube is sturdy and dependable. It can provide a maximum 
of heat-transfer performance in your own installations. 
INTEGRAL CONSTRUCTION — The fins are extruded from the wall of the 
tube. Therefore, the tube will better withstand vibration, shock, and changes 
caused by expansion and contraction. 
STURDINESS OF FIN—The fins are rigid and not easily distorted. 
FIN SPACING —Trufin is available in fin spacings of 5, 7, 9, 11, 16 and 
19 fins per inch, % 
SMOOTHNESS OF CONSTRUCTION — The clean, smooth surface of the 
evenly-formed fins minimizes the accumulation of dirt and foreign objects; thus 
the heat transfer ability of the tube is retained for longer periods of time. 
SELECTION OF ALLOYS —Trufin can be obtained in bi-metal with ferrous 
or nonferrous liners and also in copper, copper base alloys and aluminum 
to meet your particular corrosion problem. Liners are available in carbon 
and stainless steel, copper and copper base alloys. 
EASE OF FABRICATION — Trufin can be formed or fabricated as easily as 
plain tubing, without loss of heat transfer characteristics. 
END FINISHING — In fin spacings of 5, 7, 9 and 11 fins per inch, Trufin has 
a controlled inside diameter to permit inserted end connections. In 16 and 19 
fins per inch, you can select from four types of end finishing—completely 
finned to each end; both ends plain; one end plain, one end stripped of 
fins; both ends stripped. 
You can visualize how much more efficiently your equipment can 
operate having Trufin in the installation. Ask one of our repre- 
sentatives to give you additional facts. 


: *REG. U. S. PAT. OFF. 


Wolverine Trufin and the Wolverine Spun 
End Process available in Canoda through 
the Unifin Tube Co., London, Ontario. 


WOLVERINE. TUBE DIVISION 


‘Was of CALUMET & HECLA, INC. 
‘Manufacturers of Tubing Exclusively 
1427 CENTRAL AVENUE © DETROIT 9, MICHIGAN 


Plants in Detroit, Mich. & Decatur, Ala. Salea offices i Principal Cities 
Export Department, 13 E. 40th St., New York 16, N. Y. 
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WHETHER YOU NEED 


= 

Specify YOounG 
Shell and Tube 

HEAT EXCHANGERS 


690 standard models; lightweight, rugged, 
compact. Single and multipass, fixed and 
removable tube bundle. Catalog on request. 


Young Radiator Company 


Dept. 313-F * Racine, Wisconsin 
Plants at Bcor td Wie. ra ond ena 


Heat Transfer Products 

for Automotive, Indus- 

trial, Gos or Diese! En- 

gine Applications. 

Heating, Cooling, Air 

Conditioning Products 
Home 


Leaders in Heat Transfer Segiavering 
for Over 25 Years. 
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NEW EXPLOSION-PROOE 
NTERCOM 


SAVES TIME... 
cuTS Costs! 


N 0 W — with Execufone — personnel 
in hazardous areas of your plant 


can call each other -~GAPELY/ 





Your entire organization —in hazardous 
and safe areas—is at your fingertips with 
Executone! You just press a button and 
talk! Without taking a single step, you 
quickly locate personnel and exchange 
information with any person in your 
plant. Switchboards are kept free for 
important outside calls. With Executone, 
you get more done in less time! 
SAFE, TWO-WAY CONVERSATION 
BETWEEN HAZARDOUS AREAS 

An outstanding feature of Executone is 
its full selectivity — people in hazardous 
areas can instantly call others in either 
hazardous or safe areas — anywhere in 
the plant! 


XOCUIOME 


EXPLOSION-PROOF 
INTERCOM 


REPLY WITHOUT LEAVING WORK 
With Executone it is now possible for a 
person, in either a hazardous or safe 
area, to answer a call while many feet 
away from his intercom station . . . with- 
out stopping his work... or having to 
use his hands to push any buttons! 

INCREASE PRODUCTION — 
REDUCE OVERHEAD 
Executone helps cut your operating costs 
to a minimum. Work is speeded up... 
precious time and countless dollars are 
saved when personnel can have instant 
contact with each other... while staying 

on the job! 





ALL COMPONENTS U. L. LISTED 


@ The components of the Executone 
equipment used in hazardous areas 
are listed by Underwriters’ Labora- 
tories for Class I, Groups C and D or 
Class Il, Groups E, F and G hazardous 
areas, as the case may be. The other 
Executone equipment is, of course, 
U. L. listed for use in safe areas, 











Learn how Executone quickly pays for itself in dozens of ways! 


F adleeeeleeetiee ieee ee A oe 


| EXECUTONE, INC.,DEPT. F-12, 415 Lexington Ave., New York 17, N. Y. 
Without obligation please 


send me FREE descriptive 


literature on: 


() EXPLOSION-PROOF INTERCOM 
EQUIPMENT 





name. 


company _ 





title 





C2 Standard Executone Intercom 


Equipment 
C Name of nearest Executone 


In Canade — 


address 








331 Bartlett Ave., Toronto 





Another reason why 


Chase 


_ Antimonial Admiralty” Tubes last longer! 


(a patented alloy) 


Yes, you can count on Chase Antimonial 
Admiralty Heat Exchanger Tubes to give 
you many years of satisfactory service. 


Chase Heat Exchanger Tubes are rigidly 
controlled for quality during manufacture, 
and various tests are applied when the tube 
is finished. The flattening test mentioned 
below is a good example. Wall thickness, 
diameter, surface finish, concentricity and 
accuracy of length are carefully determined. 


So, for Heat Exchanger tubes that last and 
last, remember: insist on Chase Antimonial 


*U.S. Pat. No. 2,061,921 


PUTTING THE SQUEEZE ON IMPERFECTIONS... 
This Chase technician is performing a “flattening test” 
which is an indication of soundness and freedom from hid- 
den defects. You are assured that tubes passing this test 
will satisfactorily withstand bending or end flaring. 


ea 


The age: 's Headquarters for Brass & Copper 


ASC Aisin asenz =f = = 


Houston (T sales 
WATERBURY 20, CONNECTICUT ¢ SUBSIDIARY OF KENNECOTT COPPER CORPORATION Cincunast cones \ndianapolis ; office only ) 
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BACH I TRE 1880'S 


fERONIMO ‘WAS 
THE WARPATH 


ALIZED 
IPMENT 





Even when the redman was on the warpath, KOVEN was 

part of the American scene. Then, KOVEN was clearing a 

new path for industry by creating Individualized Equip- 

ment tailored to the specific needs of manufacturers. For 

over 70 years, now, this path has been wide open to 

manufacturers with complex production problems. Let us 

show you how KOVEN Individualized Equipment can help 

you increase your output as you decrease costs. Call or PLANTS: 

write for a consultation. No obligation. Jersey City, N. J, 


Complete modern facilities including X-ray inspection and stress re- 
lieving which insure quality control. KOVEN equipment in all com- 
mercial metals and alloys include: pressure vessels, extractors, mixers, 
stills, condensers, kettles, tanks, chutes, containers, stacks, coils. Fabri- 
cation to A.S.M.E. Code par. U-68 and U-69 a specialty. 





L. O. KOVEN & BRO., INC. 
154-A Ogden Ave., Jersey City 7, N.J. 


KOVEN FOR INDIVIDUALIZED EQUIPMENT SINCE 1881 
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When free oxygen combines with 
atmospheric moisture or natural 
waters, the stage is well set for cor- 
rosive action. Controlling the degree 
and extent of that action are many 
related factors, variable in influence 
under differing circumstances. 

The rate at which oxygen is trans- 
ferred from atmosphere to a solution 
is, for example, directly proportional 
to the amount of exposed surface 
area of that solution, while the cor- 
rosion rate of immersed metai is, in 
turn, proportional to the oxygen con- 
centration of the solution. Therefore, 
with all other factors stabilized, a re- 
duction in exposed surface area will 
slow the oxygen-solution process, 
thereby greatly retarding corrosion. 

How deeply metal is immersed, 
particularly in a quiet solution, is 
another determinant of corrosive 
action in which dissolved oxygen is 
the governing factor. Oxygen satura- 





MAINTENANCE 
FOR METAL 


tion, highest at and near the surface, 
diminishes with increasing depth as 
convection currents become less ac- 
tive. Corrosion at and immediately 
below the surface of a liquid is there- 
fore far more severe than that en- 
countered at greater depths. 


These and other variables that 
combine to produce a given corrosion 
problem must be evaluated in any 
attempt to reach an effective and 
— solution. Such evaluation, 

on thirty-five years’ corrosion- 
control experience, is standard 
Dampney procedure. That is why 
your specification of a Dampney 
Coating assures you so much more 
— protection you can depend upon 
to meet not only standard industrial 
service requirements but your specific 
equipment-operating needs. For 
data on Dampney Protective Coat- 
ings and their place in your corro- 
sion-control program, write 


AMPNEY 


co MPA N YF 


HYDE PARK, BOSTON 36. MASSACHUSETTS 





longest trucks 











loaded 


) 
FASTER 
LOADER 


with a / 


GET THE = 
DEJAILS. SEND FOR fe 
THIS FREE BOOK & 


see your B-G distributor or write 


Barber-Greene 


AURORA, ILLINOIS, U.S.A 








LARGE AIR PASSAGES 


CLEAN AIR TO FAN 











THE MASTER OF 


DUST 


IN INDUSTRY 


NEW, yet tried in hundreds of diver- 
sified applications embracing the ME- 
CHANICAL, CHEMICAL, and MINING in- 
dustries, the AIR TUMBLER expioits to the 
limit the old and proven principle of dust 
separation by centrifugal action to which 
it odds WATER as a trapping medium. Its 
SIMPLICITY, EFFICIENCY, DEPENDABIL- 
ITY, and ECONOMY hove made the AIR 
TUMBLER standard equipment wherever 
it has been tried. 


For further information write to: 


DUST SUPPRESSION & ENGINEERING CO. 
P.0. BOX 67, LAKE ORION, MICHIGAN 
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LOOK TO QC£f FOR 


SAFER STORAG 


of Anhydrous Ammonia 


The superior safety factor of 
these 30,000 gallon OLC.f--built 
storage tanks allows distributors 
of the miracle fertilizer (anhy- 
drous ammonia) to get closer to 
their fast expanding markets. 
This installation for Suburban 
Farm Service, Delmar, Md. 


| 
Te gl oe Medd 


SERVICE C0, 3 


tU 
yy) 


BDs NIUROGEN cs, FEXDIORER 


er 


Ly = oe Se eben 
a pean AAD es kaa i ' . 


«+s AND FOR QUALITY that protects your 
investment...shares your responsibility for public 
safety...gives you a far greater choice of locations. 
With @CF products you enjoy a margin of safety 
that far exceeds the requirements of both public 
and private regulating bodies. 

Advances made by (Cf technicians, researchers 


mel 


and craftsmen in both fabrication and inspec- 
tion may well lift worry and unnecessary risks 
from your operations. Ask your nearest ACF 
Representative about these developments today. 
American Car and Foundry Company, New York 
Chicago + St. Louis - Cleveland + Washington 
Philadelphia + San Francisco. 


. 


and the GL.C.£ LINE for 
TANK CARS + STORAGE TANKS - TRUCK TANKS ° SAFETY VALVES 





Moe ~ ae 


Glo 


ACK LG on tue 
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NOW... 


EXPANDED PLANT and 
PRODUCTION speed deliveries 


of 


e@ The huge expansion of the 
chemical industries gave Haveg an 
order backlog that resulted in long 
deliveries and forced some of our 
customers to seek substitutes or to 
use less satisfactory materials. 


Wave 
Sexes envenmasn 


PIPE AND PIPE FITTINGS 
up to two 


x weeks 


FUME DUCT 
Lhe 
LARGE CYLINDRICAL TANKS 


RECTANGULAR TANKS AND 


From stock 


Actually there is no substitute for 
Haveg equipment with its superior 
resistance to corrosives. Haveg can 
be easily repaired. It can be ma- 
chined and resurfaced. It can be 
altered in the field. When it comes 
to long service life and a minimum 
of maintenance Haveg has a proven 
record. 


Two to 
four weeks 


Two to 
four weeks 


TOWERS 
Now the Haveg Corporation has a 
good news to report. New equip- we 
ment and a drastic streamlining ~ _—— 
of manufacturing techniques have JETS, VALVES, BIFURCATORS 
practically doubled plant capacity. a 
From our Marshallton, Delaware 
factory you can get deliveries as 
listed at the right. 


Four to 
eight weeks 


Two to 
ten weeks 


CALL YOUR HAYEG SALES ENGINEER FOR TECHNICAL ASSISTANCE 


When you need advice, help and emergency supplies of amazing Haveg cement, call your nearest 
district office. A Haveg sales engineer knows how to help you fight corrosion all the way. Ask to see 
his photo book showing the wide variety of Haveg molds and the machining possibilities of the 
material, WRITE TODAY for 64-page technical bulletin F-6. It gives complete information about 
Haveg, the material and the company that can help you solve your corrosion problems. 


Wave CORPORATION 


NEWARK 8&8, DELAWARE 
FACTORY: MARSHALLTON, DELAWARE © Wilmington 3-8884 


CLEVELAND 20 


16104 Kinsman Road 
Washington 1-8700 


LOS ANGELES 14 


523 West Sixth St. 
Mutual 1105 


ATLANTA CHICAGO 11 CINCINNATI 37 

3230 Peachtree Rd., N.E. 1201 Palmolive Bldg. 7617 Reading Road 
Exchange 3821 Delaware 7-6088 Valley 1610 
DETROIT 35 HARTFORD 5 HOUSTON 4 

19951 James Couzens Hwy. 86 Farmington Ave. 4101 San Jacinto 
Broadway 3-0880 Hartford 6-4250 Jackson 6840 

SEATTLE 7 ST. LOUIS 17 


5600- 14th Ave., N.W. 2683 Big Bend Sivd. 
Hemlock 1351 Hiland 1223 


OVER 40 


DIFFERENT 
- WEAVES .- 


COTTON AND 
SYNTHETIC 


VINYON - SARAN 
NYLON - STANTEX 


WM. W. STANLEY CO. 


401 Broadway New York 13, N. Y 








DA PRESSURE CONTROLS 


PROVIDE THE SENSITIVITY 
YOUR APPLICATION REQUIRES 


Available in pressure ranges varying 
from 30” vacuum to 2,500 p.s.i. 


qm FULLY ADJUSTABLE AS TO 
RANGE AND SENSITIVITY 


@® BOURDON TUBE OPERATED 

@m VISIBLE CALIBRATED DIAL 

me MERCOID SEALED 
MERCURY CONTACT 


CATALOG SENT 
UPON REQUEST 


THE MERCOID CORPORATION 
4201 BELMONT AVE., CHICAGO 41, ILLINOIS 
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SR-4° DEVICES IN INDUSTRY... 
USES UNLIMITED 


» In the static festing of rocket fuel 
systems, Aberdeen Proving Ground 
needed a transducer which could 
respond to the high pressures and 
frequencies encountered, 


16] 7 -¥ 0 8N', 11 Ee TO meet this need, Baldwin designed and manu- 


factured one hundred special SR-4 Pressure Cells 
SOLUTION: with the necessary high accuracy and high 


frequency response. 


These transducers give Aberdeen all of these advantages: 


1. High Accuracy—pressure versus voltage outputs are linear 
with ¥% of 1% and calibration (span) is held within 4 of 1%. 


2. High Pressures—capacities up to 20,000 psi. 


3. Limitless Frequency Response—The frequency response 
limit of the attached piping or vessel is reached before the 
pressure cell reaches its frequency response limit. 


4. Versatility—these SR-4 Pressure Cells are all interchangeable 
so that they may work into the same instruments. Being electric 
they also work easily into an oscilloscope which is necessary 
for high frequency pressure fluctuations. They can be used to 
operate any null-balancing or manual type potentiometer. 


The uses for Baldwin SR-4 devices in industry are 
unlimited ... measuring load, pressure or torque more 
accurately and economically. Wide range of standard 
capacities available. For the latest technical information 
please write Depi. 3204, Baldwin-Lima-Hamilton Corp., 


suet eek hack iesaieieey Philadelphia 42, Pa. 
pressure cell, Length-5/4", 
diometer 2”, weight-1 # TESTING HEADQUARTERS 


© BALDWIN -LIMA-HAMILTON 


Philadelphia 42, Pa. « Offices in Principal Cities 
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a Output Of 


FINE GRINDING 


. with greater yniformity 
: at lower cost 


WILLIAMS 
Roller Wl 


f Insecticide formulas, pigments and dry colors, barytes, phos- 
' ites = __ phate, limestone—whatever the material, if it has to be finely 
is Bing. few ground, there’s a Williams Roller Mill to do it—faster, for 
eee || | Se ce ay a production—more accurately and uniformly— 
a ' and at far less cost! 

~ | i. -_ Automatic and continuous in operation, the Williams also 
i ; = ges ETE dries and grinds simultaneously. Instantly adjustable for 
Bes see (4 Pon, 5 Oe finenesses of 20 to 400 mesh, even down to micron sizes. 
tail a No built-up cushions of “fines” cam impair grinding effi- 
ciency because the constant upward air current carries 
— materials to the air separator which discharges all 
nished materials and returns only the oversize product to 

the mill for further grinding. 


Feeding rate is automatic and self-adjusting, positive and 
simple in action—Anti-friction roller and ball bearings 
reduce down-time for lubrication, save oil and put more 
power into grinding—Take-up for wear is continuous and 
automatic—Rugged forgings, electric steel and alloy castings 
guard against wear and breakdowns—These and many other 
outstanding features have made Williams Roller Mills the 
standard for fine-grinding operations. 


increase YO 





WILLIAMS EQUIPMENT 


Heavy duty construction in many sizes for crushing Be 
nding to smal ie, I® On€ OPO OY and virtually WILLIAMS 


sum, limestone, shale, COMPLETE 


LSUAL HAMMER MILLS PLANTS 
St 90 to 325 mesh, without = 

Dust-free fine grinding, Variable f nw. Backed by years of 

of ait separators. Var" ea know-how and experi- 

ence, Williams can 

build any type of ready- 

to-install plant to han- 

dle crushing, grinding, 

air separation, sifting, 

conveying and mag- 

netic separation includ- 

WILLIAMS PATENT CRUSHER & PULVERIZER CO. ing storage bins and 
2706 N. 9h ST. * ST. LOUIS 6, MO. electrical equipment. 


OTHER 


. om & 5 
REINDERS SHREDDERS < 
OLDEST AND LARGEST MANUFACTURER OF HAMMER MILLS IN THE WORLD 


464 June 1953—Cuemicat ENcINEERING 





on 
SF: 
MASTER -MIXE 


Dustlere 
POWDER 


FILLING 


Vacuflow powder fill- 
ing equipment oper- 
ates on a principle of 
vacuum feeding, in- 
stead of pressure, to 
pack powder into a 
container. 

Airis removed from 
the container to cre- 
ate a vacuum which 
draws a_ measured 
quantity of powder 
from the hopper. 
There is no problem 
with dust control, since the unique Vacu- 
flow method simply does not involve air 

currents that cause dust. 

Semi-automatic models are available 
. for filling containers ranging from the 
tiny talcum box up to and including 100 
lb. paper bags and 200 Ib. drums. Rotary 
models are available for automatic produc- 
tion of 5 Ib. sizes or less at speeds of 45 to 
300 per minute. 

Pneumatic is the one manufacturer in a 
position to furnish machines for making u 
complete production lines. Units are avail- 
able for air cleaning, powder and liquid 
filling, capping and labeling a wide range 
of bottles, cans or jars. 

Pneumatic ScALE Corp., Ltp. 

85 Newport Ave., Quincy 71, Mass. 

Also; New York; Chicago; San Francisco; 
Los Angeles; Seattle; Leeds, England 




























*PNEUMATIC 
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All Metal 
THERMOMETERS 









The heart of the modern, dial-type 
thermometer is the all-metal temper- 
ature element. Developed over 15 
years ago, the WESTON all-metal ele- 
ment has plenty of proof behind it. In 
fact, the dependable accuracy of this 
unit has made the readable WESTON 
thermometer favorite for laboratory 
use as well as for all industrial tem- 
perature needs. For extra dependa- 
bility, specify WESTON all-metal ther- 
mometers . .. available in the types, 
ranges and sizes indicated below. Lit- 
erature available. WESTON Electri- 
cal Instrument Corporation, 614 Fre- 
linghuysen Avenue, Newark 5, N. J. 


uate 
ASTD 
4? 













We, 
STon 1. 
‘ewan fuee. Inst yo 





































Stem _Lengt>__ 
fs As 
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A COMBINATION OF . 
CORROSION PROBLEMS 
—all solved with (27penter materials 


Yeandllled by Steinlegd ¥20 


The materials handled by this continuous vacuum filter are 

not only corrosive but toxic. The principal corrodent in the filtrate 
is sulphuric acid (PH1). The solutions used for periodic cleaning 
of the filter are nitric acid and potassium permanganate. 


To withstand this combined attack, all parts of the filter 

that come in contact with slurry, cake or filtrate are made from 
Carpenter Stainless #20—sheet, pipe, nipples, electrodes, 
rounds, etc. The hood to contain the gases is made from 
Carpenter stainless sheet, type 316. 


Wherever corrosion is a problem, it will pay you to get in touch 
with your nearby Carpenter Distributor. He can put 

at your disposal our 25 years of experience in providing 
materials to withstand corrosion and the necessary 
“know-how” to fabricate them easily. The Carpenter 

Steel Company, Alloy Tube Division, Union, N. J. 


Export Dept.: The Carpenter Steel Co., Port Washington, N.Y. “CARSTEELCO” 


New 16-Page Book of Technical Data 


For complete information on No. 20 and the jobs it can 
do, write us a nc! on your company letterhead and 
ask for the new Carpenter Stainless No. 20 book. 


- guaranteed on every shipment 
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One of the shel! courses for this multi-layer vessel. The end view shows the 1/2” thick inner 
cylinder of stainless steel, with the thinner steel plate wrappings around it scarfed for welding. 


A.0. Smith MULTI-LAYER process gives chemical industry safe vessels for 


Nitrogen Expansion Program 


Many full scale vessels have been 
tested to destruction to prove the 
safety features of Multi-layer con- 
struction. 


The high pressures of 4,000 to 15,000 
psi, needed in the ammonia and urea syn- 
thesis process are completely met by the 
patented A. O. Smith multi-layer process. 


As the name implies, multi-layer vessels 
are built up from concentric layers of 
relatively thin steel plates progressively 
mail, tightened and welded together 
around a pressure-tight cylinder. This 
means that vessel walls can be built up to 
the thickness demanded by the pressures 
required for the process. In the remote 
event of run-away overload, fragmenta- 
tion of vessel walls is practically impos- 
sible due to the nature of multi-layer 
construction. ~ 


Automatically Vented—Only the inner cyl- 
inder of a multi-layer vessel need be pres- 
sure tight. The outer layers are provided 
with vent holes. In applications involving 
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hydrogenation, venting prevents embrit- ified alloy for the corrosion service. This 

tling attack on the task tnacing layers. saves expensive critical materials because 
the load bearing portion of the vessel 

Besides complete safety, you get these wall—not in contact with corrodents—is 

added features with multi-layer vessels. ar aati of more economical steel 
plate. 

BETTER DELIVERIES because multi-layer 

construction uses more readily obtainable NO SIZE OR WEIGHT LIMITATIONS. No com- 

thin steel plates. promises need be made in size or weight 
since restrictions imposed by ingot size or 

CORROSION IS NO PROBLEM: Only the forming techniques do not apply to 

inner cylinder need be made of the spec- multi-layer construction. 


A ITH CORPORATION 
0. SM 1°) © & 


PROCESS EQUIPMENT DIVISION 


DEY. CE 653 
oe ae VESSELS * HEAT EXCHANGERS 


Chicago 4 * Cleveland 15 * Dallas 2 * Denver 2 
Houston 2 * Los Angeles 22 © Midland 5, Texas 
Research and 4 ey ety New Orleans 12 * New York 17 « Pittsburgh 19 
Engineering Building San Francisco 4 * Seattle 1 * Tulsa 3 * Washington 6, D. C. 
r’ ‘ International Division: P. O. Box 2023, Milwaukee 1 
Licensee in Canada: John Inglis Co., Lid. 
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Ce 


anew improved 


plastic diaphragm ... 


for 
HILLS 
-— G 41414 le ad f. 


G leg 7 


"L.2” diaphragms offer new 
high standards of performance 
in many severe services 


For a wide variety of severe services, including the valving of 
66° Bé sulfuric acid, the new, improved “L-2” diaphragm offers 
physical and service characteristics never before available. Like 
its predecessor, the "L-1", the “L-2" diaphragm is made of poly- 
ethylene specially compounded to provide high resistance to 
strong acids and other highly active materials. 


Hills-McCanna diaphragm valves with "L-2” diaphragms are 
available with a choice of manual, remote or automatic operators 
and with bodies of any machinable alloy or with rubber, Neo- 
prene, glass or lead linings. Sizes range from %" through 14”. 
“L-2" diaphragms permit operation at temperatures to 125°F and 
pressures to 100 psi. Other diaphragms available are Kel-F, Neo- 
prene, rubber, Hycar, Tygon, and butyl. Depending on material, 
these may be used at pressures to 150 psi, temperatures to 220°F. 


Write for complete details. HILLS-McCANNA CO., 2341 W. 
Nelson St., Chicago 18, I). 


HILLS-MCCANNA 
sennduns patent diaphragm volves 


Also Manufacturers of Proportioning Pumps 


“M“CANNA 





Photc Courtesy Shell Oti Co. 


TAINLESS 
TEEL TUBING= 
PECIALISTS 


For expansion, replacement or 
new construction, look to Mur- 
ray for your pipe and tubing 
requirements. Welded or seam- 
less stainless pipe or tubing and 
a wide variety of fittings are 
available from warehouse 
stocks. 


If you have a pipe or tubing 
problem, the experience of our 
specialists and the research fa- 
cilities of our suppliers are at 
your service. 

Other Murray products include carbon 
steel tubing and pipe for mechanical 
end pressure purposes; welding and 


screw type pipe and tube fittings. Tube 
bending, swaging, upsetting. 


i 
RAY C0 


ESTABLISHED 18645 








ELIZABETH, N. 5. oxashorant 





Force Feed Lubricators « Magnesium Alloy Castings 
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Fer Bast Hexible BULK-MATERIAL /2ndling/ 


“PAYLOADERS” are being used for so many jobs 
in so many plants that they can probably cut han- 
dling costs for you too. Get all the facts from your 
“PAYLOADER” Distributor or write The Frank 
G. Hough Co., 754 Sunnyside Ave., Libertyville, 
Illinois. 


“PAYLOADERS” spell flexibility and low-cost in 
the handling of fertilizers, chemicals and other 
loose, bulk materials. And these tractor-shovels can 
go to work cutting handling costs right away. No 
expensive investment or plant rearrangement is re- 
quired before you begin reaping “PAYLOADER” 
benefits. They travel swiftly indoors and out and 
maneuver in close quarters. They scoop-up, carry, 
load, dump, spread . . . lift and lower . . . push and 
pull. They load and unload boxcars of bulk. In fact, 


PAYLOADER 
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FREE HANDBOOK 





Tells how and where to look for signs 
of inefficient bulk-materials handling . . . 
hew to analyze, organize and set up 
an efficient handling system. Plus many 
useful tables and data. Write for ‘Bulk 


Mat slate M4. alk Lr 
Ly 














PRECISION Fabrication 


INVESTIGATE! 7 
TY TLEFORD 





GREER ' 


MOUL7T1-T1ER 
METHOOS 





For over thirty years GREER ENGINEERING has 
applied the principle of the Multi-Tier Conveyor 
to many industries whose methods required some 


form of heating, drying or cooling processes. 


Streamlined Production 
Valuable Space Savings STAINLESS STEEL 


RES GLIS/ Batch Methods Eliminated and ALUMINUM PRODUCTS... 
are fabricated by Littleford to 


Labor Costs Cut meet the demand for special- 
ized equipment in the Chemi- 


4 cal Industry. 
Greater Production at Lower i ceaeiis tate. cnn 


equipment takes experience 
Costs and skilled craftsmen; this is 
where Littleford definitely fits 
into the picture. Since 1882 
Littleford has developed 
C . d k S th a ce es en pe 
orm and weld products of a 
ompetent engineers are prepare to work wl descriptions. Tanks, (plain or 
ou on plant layout and design. If you ha Vats, ‘Covers, Tables, Special 
1 é u a ats, Covers, Tables, Spec 
y P y gn y etd Ws 9 a , 
> ° P as ie ° not overloo e fac 
material handling problem with space limitations, that Littleford takes a definite 
inn an garon oe, ihe Somapes 
write us for further information. No obligation. fabrication; so if you have a 
problem involving Stainless 
Steel, Aluminum, or even Mild 
Steel send your blueprints to 
Littleford. See how experience 
and skill can produce low cost, 


J. W. GREER COMPANY | =~ 


Cambridge 39, Massachusetts . lin 


SALES ENGINEERING OFFICES 
New York, N. Y. Chicago, II. 


San Francisco, California 








-\LITTLEFORD/ 


LITTLEFORD BROS., INC. 
421 E Peart Street, Cincinnati 2, Ohio 
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\ , 7 ANT to transmit power at high 
speeds ... with better than 98% 


efficiency for the life of the drive? With 
Link-Belt Silverstreak Silent Chain you 
get lower initial cost on many applica- 
tions . . . lower operating costs in all 
cases. In addition, ability to operate at 
higher speeds means less investment in 
motors and controls. Efficient operation 
on extremely short centers saves space, 
too. Remember, you can get positive, 
no-slip Link-Belt Silent Chain Drives 
from fractional to thousands of hp, with 
drives from 1% to 50 hp available from 
stock. Ratios range from 1:1 to 7:1. 
Contact your nearby Link-Belt office or 
distributor today. 


LINK<@)BELT 


SILVERSTREAK SILENT CHAIN DRIVES 


LINK-BELT COMPANY: Plants: Chicago, Indianapolis, 

Philadelphia, Colmar, Pa., Atlanta, Houston, Minne- 

apolis, San Francisco, Los Angeles, Seattle, Toronto, 
Springs (South Africa), Sydney (Australia). 

Sales Offices, Factory Branch Stores and Distributors 

in Principal Cities. 13,241 
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Seite Ula 
Fired Heaters 


For heating liquids and gases 








For indirect heating using 


circulating medium 


~ 


The Struthers Wells fired heater is designed 

to give efficient and trouble-free operation 

in a wide range of services. 
Moderate rates of heat input, symmet- 

rical arrangement of tubes, and the liberal 

heat absorption surface provided, 

eliminate overheating of the equipment 

or the heated fluid. | 
High thermal efficiencies are secured; . 

the convection section surface is pro- 





PASSA ees 











vided with heavy welded fins. 0 
Equipment is provided with all necessary acces- 

sory and control equipment if required; close fe 

temperature control may be secured. 
This equipment is being widely used in the chemical and petroleum b 


industries for heating air, hydrocarbon gas and steam to high 

temperatures, for indirect heating utilizing Dowtherm, and for 

direct heating of absorption oil, asphalt and many other fluids. 
Good deliveries are available in a wide range of standard sizes. 


Typical Sieballations 








STRUTHERS WELLS CORPORATION 


WARREN, PA. 
Plants at Warren, Pa. « Titusville, Pa. 





Offices in Principal Cities 


June 1953—Cuemica, ENGINEERING 









FULL-PORTED 
PACKLESS 
DEPENDABLE 


for press 


Atkomatic Solenoid Electric 
Valves are available in sizes 
from 4 inch to 3 inches, and 
for pressures to 3,000 psi. Ad- 
justable timing on the closing 
stroke is available on all valves 
up to pressures of 300 psi. 

Designed with only three 
moving parts and no external 
linkage, wear and maintenance 
are greatly reduced. Availability 
for normally opened or nor- 

ly closed operation makes it 
possible for the valve to fail 
safe in the event of power 
failure. 

Atkomatic Solenoid Electric 
Valves are made with standard 
coils of paper insulation, vacu- 
um impregnated and baked for 
resistance to moisture, or glass- 
insulated coils for higher tem- 
peratures, 


Write for more complete 
information 


For all your Solenoid Electric Valve 
Requirements, Look to... 


Atkomatic 
ex 


ELECTRIC 
VALVES 


For Remote 
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or Automatic 
Control . . 












A copy of this quick-reading, 8-page booklet is 
yours for the asking. It contains many facts on the 
benefits derived from your business paper and 
tips on how to read more profitably. Write for the 
"WHY and HOW booklet.” 


McGraw-Hill Publishing Company, Room 2710, 330 Wes? 
42nd St., New York 36, N. Y. 































SODA ASH PROCESSING 
SIMPLIFIED BY 


RIETZ THERMASCREW 


Heating of Soda Ash at ca- 
pacities up to 3,000 ‘Ibs.| per 
hour from 60°F, to 175°F. ac- 
complished in a Model TJ-16 
Rietz Thermascrew using 
steam at 50 p.s.i. 


Write for free technical 


Equipment for the food and chemical 
process industries 










literature 









MANUFACTURING CO. 


Santa Rosa, California 








Steam Sterilization * Automatically controlled 
temperatures and exposure riods « Corrosion 
resistant metal chambers « ick opening and 
closing “safety stop’’ door. 

Cerboxide Gas Sterilization * Positive steriliza- 
tion of heat- and moisture-sensitive products at 
low temperatures: Plastic Containers « Packaged 
Pharmaceuticals « Surgical —* <.ohed « Packaged 
Food Products « Rubber Good: 


VACUUM-PRESSURE 
CHAMBERS 


Moisture impregnation * Products may be in- 
creased in moisture content by economical con- 
stant temperature-constant humidity process « 
Temperatures may be controlled to achieve de- 
struction of insects, larvae and eggs. 
Pasteurization * ‘Semperatures ranging from 150° 
to 250°F maintained ard throughout 
chamber. Settings easily ch d to acc 

various products. 





Pomigation * Vacuum-pressure chambers for use 
with carboxide, methyl bromide or other gases 
for fast-high production fumigation. 


° Spegiete and Consultants in pew t see yw Fumigation and Sanitation for the 


tical, Chemical and Food Pr 


g Industries since 1894 





For additional information wr Sains to Department IB-6. 


AMERICAN STERILIZER COMPANY ¢ Erie, Pennsyiventa 





Oniy 3 MOVING PARTS 


in the HENSZEY 
Indicating FLOW METER 


Only three moving parts—the Pointer, the 
Lever Shaft and the Plunger. That means 
continuous service and CONSTANT AC- 
CURACY. 


The liquid enters below the plunger, forc- 
ing it upward and exposing more areca of 
the metering slots so that the motion ‘is 
in direct proportion to the flow. 


The graduations on the dial are uniformly 
spaced from one end to another and read 
direct—without constants. The meter is 
installed right in the pipe line. 


For Details Consult Sweet's Catalog 
or Write 


HENSZEY COMPANY 
Dept. E-6, WATERTOWN, WISCONSIN 


HENSZEY 


> 8 @ teg 
gpaneteneee ei ltenh,, ‘hey 
ARH hy, “a 





Indicating FLOW METERS 


Continuous Blowdown * 
Feed Water Meters e 


Distillation System ® 
Boiler Feed Regulators © 


Heat Exchangers 
Proportioning Valves 


also MILK EVAPORATORS and PRE-HEATERS 
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DeZURIK 
VALVES 


NON-GUMMING 
NON-LUBRICATED 


..» FOR RESIN & 
GLUE SERVICES 


IT’S BEEN PROVED ON MANY JOBS 
DeZURIK PLUG VALVES will handle 
resinous chemicals with an absolute mini- 
mum of “Gum Up” or “Build Up.” Their 
eccentric-plug construction keeps them 
operating without sticking, and their re- 
silient plug-faces keep closing leak-tight 
despite tendencies in the flow to accumu- 
late or obstruct closure. 


DeZURIK VALVES are non-lubricated, yet 
open or close E-A-S-I-L-Y with a smooth 
quarter-turn. One trial installation will 
demonstrate that they handle zesins, glues, 
latex and other materials with the least 
maintenance, cleaning or binding . 
and with NO leakage. 


DeZURIK 


SHOWER CO. 
SARTELL, MINN. 
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The child cooped in his playpen is held to 
close limits for his own safety and health. 
Midwest Welding Fittings are held. to close 
limits to save you time and money on your 
welded piping. Because of their exceptional dimensional 
accuracy and uniformity (see below), all pipe can be 
cut in advance according to drawings with assurance 
of accurate ™. Welders do not have toe spend costly 
time struggling to line up fittings and pipe. Welding 
proceeds rapidly and economically with no time-wasting 
compensation for inaccuracies. It will pay you to specify 
“Midwest” the next time you order welding fittings. 


oer mamenaen > 
ARE RETIN, < 











PRC RRO SN 





| 
| 
! 
| 
| 


MIDWEST PIPING COMPANY, INC. 
(Formerly Midwest Piping & Supply Co. 
Main Office: 1450 S$. Second St., iy hoi 4, Me, 


New York 7—50 Church St. * Chicage S~79 West Monroe St. aa ing. 

Los Angeles 33— 520 Anderson St. ¢ Houston 2—1213 Capitel Ave. Sccurate radius 
Tulsa 3—224 Wright Bldg. © Soston 27 —426 First St. 

STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 


. included og rc, 


MIDWEST WELDING. FITTINGS \ gmpekies Pepe: ~~ and Reduce Costs 


Vata SSC rad 





DESIGN AND 
CONSTRUCTION 


BY 


means sustained performance, 
rugged construction and an eye to 
operational accessibility for mainte- 
nance and repairs. We build well — 
our record of repeat orders from sat- 
isfied clients attests to that. 


| FOR THE CHEMICAL PROCESS INDUSTRY, WE 





WHEN THE ANSWER 
is £/ectric 


CLARK ELECTRICS 
ARE THE ANSWER 


Solvent Recovery Equipment ° Extraction 
Coils * Evaporators * Reaction Vessels ° 
Condensers (for any Vapor) * Solution 
Heaters & Coolers * Exhaust Waste Heat 
Boilers * Quenching Oil Coolers * Stor- 
@ge Tank Heaters * Gas Coolers * 
Self-Cleaning Heat Exchangers 
Fractionating Equipment 


A stainless steel Reflux 
Condenser, floating head 
construction. *‘Paracoil’’ 
designed and built. 


Welding wp the shell of a 
large Paracel! Exchanger. 
A typical scene at our 
Elizabeth Shops. 


CLARK 


EQUIPMENT 


ELECTRIC GA ! l rr : 

“cla RK FORK TRUCKS | 
ND POWEREO HAND TRUCKS - INDUSTRIAL TOWING TRACTORS 4) YOUR PILOT PLANT OR SPECIAL EQUIPMENT 
INDUSTRIAL TRUCK DIVISION + LAL BATTLE CREE 4, sucangan requirements con be handled by our experienced 
Pleare send: cfeupear pote ~ ie Op es 0 anc and mechanical engineers. We 


~ : DAVIS ENGINEERING 
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Many of the largest users of Welding fittings refuse to accept 
any other fittings than WeldELLS. 

They have found that when the name, WeldELL, is stamped 
into a fitting, that fitting can be accepted without question for 
any service for which it is designed. 

They have found that WeldELLS have features that please 
both the men who design and the men who erect welded 
piping . . . features that were pioneered by Taylor Forge... 
features that are combined in ao other welding fittings. 

_ ‘They have found the answer to their every need in the 
greater range of sizes, weights and types of the WeldELL 
line .. . in the broader scope of materials. 

Ask for up-to-the-minute facts about 


WeldELLS and Taylor Forged Steel Flanges. 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS, General Offices and Works: P.O. Box 485, Chicago 90, Ill, 
Offices in all principal cities. Plants at: Carhegie, Pa.; Fontana, Calif.) Hamilton, Ont., Canada 
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Q hecure Loundation 


for future-minded builders 





The famous Diamond and Signature trade mark on Jenkins Valves has merited 
the continuing trust of the nation’s foremost builders since 1864. 


On this symbol they know they can build with confidence that future, 
as well as present operating costs will be the lowest possible. 


Jenkins builds extra endurance into valves . . . proved by low maintenance cost 
records in every type of service. Yet despite this extra value, you pay no more 
for Jenkins Valves. For new installations, for all replacements, let the 
Jenkins Diamond be your guide to lasting valve economy. 

Jenkins Bros., 100 Park Ave., New York 17. 


JENKINS VALVES 


SOLD TEROUGH LEADING INDUSTRIAL DISTRIBUTORS 
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BUFLOVAK 


can help you solve 






. processing problems— 
at a PROFIT 








BUFLOVAK has helped another nation- 
ally-known manufacturer produce a better 
product at lower cost by combining two 
processes into one. That, of course, means 
greater profits! 













A valuable, dilute, heat-sensitive solu- 
tion is carried to high concentration in a 
single, compact unit. Ordinarily a two 
stage process would be required. 









Special equipment was engineered for 
the job. A low-temperature, sanitary evapo- 
rator steamchest and a high vacuum proc- 
essing kettle equipped with an agitator 
and selectable heating surfaces, were com- 


bined into a single, integral unit. ‘A special BUFLOVAK  Evaporator-Still 
which combines two processes into one. 











Through the combined facilities of our BUFLOVAK Research and Testing Laboratory 
Research and Testing Laboratories, coupled To assist you in the solution of processing problems, BUFLOVAK 
with extensive field experience, BUFLOVAK offers the facilities of its Research and Testing Laboratory .. . 

a - p : where small scale experimental units show you, before you buy, the 
Engineers design processing equipment for commercial possibilities, data on production costs, and characteristics 


of the finished product. 





the most profitable results. 





BUFLOVAK Processing Equipment 








BUFLOVAK Catalogs have a wealth of EVAPORATORS DRYERS PROCESSING KETTLES 
valuable information on drying, evapora- ee eon: oe» ieee 
tion and processing. A request on your com- Food Product Atmospheric Sel rent Recovery & 
2 a a Crystallization Distillation Equipment 
pany letterhead will bring copies to you. SEND FOR CATALOGS 











BLAW-KNOX 
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HERE’S PROOF... 


that LINK-BELT’s Fluid 
Drive with constant 


OW you can use smaller mo- 
tors and power transmission 
equipment on your toughest drive 
problems. What's more, both mo- 
tors and driven machines will last 
longer with Link-Belt Fluid Drives. 
That's because constant CUSH- 
ION ACTION’ provides shock and 
overload protection . . . and at the 
same time eliminates high starting 
torque requirements and high 
starting currents. 

Look at the three sets of curves 
shown here. See for yourself how 
constant CUSHION ACTION is the 
money-saving answer for loads of 


480 


Cutaway shows simple, 
rugged construction of 
Link-Bele Fluid Drive. 


the high inertia, repetitive shock 
or high starting torque type. 

For complete information, write 
for Book 2485. It shows how you 
can put five types of Link-Belt 
Fluid Drives to work in your 
plant: Electrofluid Drive, Electro- 
fluid Gearmotor, Fluid Drive, 
Fluid Gear Drive and Fluid Cou- 
pling Drive. 12,683 


FLUID DRIVES 
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TIME IN SECONDS 


Typical motor and coupling acceleration 
curves for a high-inertia load show how 
CUSHION ACTION smoothly and gradu- 
ally accelerates the load, saving wear and 
tear on vital equipment. 


No overpowering - - 





| | | | | | 
250LELECTROFLUID DRIVE OUTPUT TORQUE 
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Compare the output torque of a motor 
with and without the fluid coupling. Be- 
cause motor accelerates free of load, it 
reaches maximum pull-out torque that 
might otherwise require a special type of 
oversize motor. 


Low starting current - - 
# php g rh FLUID COUPLING 


SAVING IN POWER AND 





MOTOR WITH 


B 
>| INSTANTANEOUS 7 
FLUID COUPLING 


FULL_LOAD CURRENT 














TIME OF LOAD ACCELERATION 


As these current consumption curves 
show, with the fluid coupling, motor 
Starting current drops instantaneously to 
less than half the starting current re- 
quired by a motor without fluid cou- 
pling. Difference represents power sav- 
ings, reduced heating. 


LINK-BELT COMPANY: Chicago 9, Indianapolis 
6, Philadelphia 40, Atlanta, Houston 1, Minneap- 
olis 5, San Francisco 24, Los Angeles 33, Seattle 4, 
Toronto 8, Springs (South Africa). Offices, Factory 
Branch Stores and Distributors in Principal Cities. 
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Gree Manual 


DARNELL CORP. LTC 


DOW NE Yih Los Angeles County ALIF 


60 Walker Street, New York 13 .M.Y 
36 North Clinton, Chicago6, Illinois 
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by BIBLIOGRAPHY 
OF APPLICATIONS FOR 
BECKMAN MODELS B AND DU 
SPECTROPHOTOMETERS ! 


BECKMAN MODEL B 
SPECTROPHOTOMETER 


A moderately priced precision in- 
strument employing a glass-prism 
monochromator. Its low cost per- 
mits the application of accurate, 
rapid spectrophotometric methods 
to routine analyses formerly 
accomplished by more tedious 
procedures. High photoelectric 
sensitivity is maintained over the 
wide spectral range of 320 to 
1000 millimicrons. 


BECKMAN MODEL DU 
SPECTROPHOTOMETER 


Versatile quartz spectrophoto- 
meter unsurpassed for accuracy, 
resolution, range of wavelength, 
and over-all performance. Meas- 
urements may be made in the 
ultraviolet, visible and near-infra- 
red regions. More than a dozen 
special accessories are available 
for almost every type of photo- 
metric analysis. 


BECKMAN INSTRUMENTS 


control modern industries 





oe 


Outlines more than 500 applications... 
> Partial list of contents includes: Identification, 
Analysis and Color Measurements. .. 
Techniques in General Organic and 
Inorganic Chemistry ... Metals... 
Petroleum and Fuels... Glass, Plastics, 
Resins and Rubber . . . Biologicals and 
Medicine... Pharmaceuticals... Vitamins 
... Foods and Beverages . . . Oils, Fatty 
Acids and Pigments... Cosrfietics... 
Clays, Paints and Papers... Textiles... 
Dyes and Leather... Plant Materials, 
Soils and Insecticides. 


} Special Sections include listings on 
Structural ‘Identification ... Rate and 
Equilibria Studies... Emission (Including 
Flame Spectrophotometry) ... Special 
Instrumentation and Standards . .. 
Calibration Filters ... Theory ... and 
Miscellaneous References 

A free copy of this valuable bibliography will 
gladly be sent those supplying their job titles 
and the type of product or process in which 

they are working, together with name and address. 


Write Direct for Data File 714-14 


BECKMAN INSTRUMENTS, INC. 


SOUTH PASADENA, CALIFORNIA 
Factory Service Branches: New York—Chicago—Los Angeles 
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INTERNATIONAL MINERALS & CHEMICAL PLANT, 
CARLSBAD, N, MEXICO. Another one of the more than 
11,000 successfully completed electrical contracting 
jobs engaged in by F&M in the past 35 years. 


Another Electrical 
Installation by 


FISCHBACH sxe MOORE 


INCORPORATED 





nial 








“Integrity’s Signature... 


Our performance on jobs of the calibre of International Minerals 
& Chemical projects — as in countless other jobs over the past 3 
decades — is indicative of our acknowledged reputation as one 
of the leaders in the field of electrical contracting. Whatever 
your project, F and M’s vast fund of experience means your 
worries end when our work begins. 


FISCHBACH sx» MOORE 


INCORPORATED 
ELECTRICAL CONTRACTORS 


FROM COAST TO COAST An organization that has 
to its credit every conceivable type of electrical 
installation. 

COMPLETE ORGANIZATIONS AT: New York, 
Atlanta, Dallas, Houston, Los Angeles, San 
Francisco, Detroit, Chicago, Pittsburgh. 
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TROUBLE-FREE OPERATION... 


Choose HYGRADE DRIVES! 


Fléte is a sturdy, compact Hygtade Worm Gear eZ 
transmitting power for moving heavy cars in and out 


of a large annesling furnace. 

‘Such tough service is typical of the demands in- 
dustry is making on Foote Bros. Hygrade Drives. 
These drives are built for rugged duty —day after 
day — year in and year out. Precision-processed worm 
gearing assures highest efficiency and optimum load- 
carrying capacity. Compact design gives maximum 
performance in minimum space. 

Solve your tough speed reduction problems with 
Enclosed Hygrade Drives. Horizontal and vertical 
types available. Ratios to 4,108 to 1, capacities to 260 
h.p. For applications requiring long, unsupported 
output shafts, use Vertical Hygrade in Hytop design. 

See your Foote Bros. representative 
or write for information. 


&£¢ 


LINE-O-POWER MAX!-POWER FOOTE BROS.-LOUIS ALLIS 
DRIVES DRIVES GEARMOTORS 


FCDTESBROS 


One of 15 car-type furnaces using 
Hygrade Drives at Warren, Ohio, plant of Copper- 
weld Steel Company. Installed by Pennsylyania 
Industrial Engineers Division, Amsler Morton Co, 


FOOTE BROS, 
GEAR AND MACHINE CORPORATION 
Dept.CE, 4545 South Western Boulevard 
Chicago 9, Illinois 


Please send me a free copy of Bulletin HGB 
on Foote Bros. Hygrade Worm Gear Drives, 


Company 


Address 














Golter Power Thakooion 
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PORTABLE OXYGEN GENERATOR enables Air Force ground crews to recharge aircraft oxygen tanks right on 


the field. Previously, it was necessary to ship oxygen from central plants, sometimes for great distances. 


Portable oxygen supply for the Armed Forces 


Worthington two-stage Freon compressor used in mobile oxygen generator 


A new portable oxygen generator, produced by Air Products, Inc., of Allentown, 
Pennsylvania, supplies our armed forces with oxygen in the field. A dependable supply 
of oxygen is an absolute necessity to our fliers, medical corpsmen, and engineers. Both 
the U. S. Air Force and the U. S. Army have accepted this mobile unit as standard 
equipment. 

A major component of the oxygen generator is a Worthington two-stage, 15-hp Freon 
refrigeration compressor. This compact unit makes it possible to cool atmospheric air 
to minus 65 degrees F. After compression, the air is liquefied and then separated into 
oxygen and nitrogen. The nitrogen is used when needed as a fire blanket in fuel tanks. 

Since the turn of the century, Worthington air conditioning and refrigeration equip- 
ment has been serving the armed forces, business, and industry—meeting any assign- 
ment, large or small. Worthington systems are all Worthington-made, not just Wor- 
thington-assembled. In addition to getting a perfectly balanced system, users benefit 
by Worthington’s complete unit responsibility. So when you think of air conditioning 
or refrigeration—think of Worthington. Get in touch with youz nearest Worthington 
district office, or write Worthington Corporation, Air Conditioning and Refrigeration 
Division, Section A.3.39, Harrison, New Jersey. A.3.39 


Climate Engineers to Industry, Wo RT aa t ad Gs TO 


Business and the Home 


es Sait ——s 
IL RS 
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The illustration above shows one of many 
possible WILFLEY applications... 

Spray tower circulation removing harmful 
chemicals from gasses before they are 
released. In this plant, as in other modern 
plants all over the world, WILFLEY 

Acid Pumps are making impressive production 
records for low-cost handling of acids, 
corrosives, hot liquids and mild abrasives. 


10- to 2,000-G.P.M. capacities; 15- to 150-ft. 
heads and higher. Wetted parts of 

all machinable alloys; plastic lined models 
available. Individual engineering on 

every application. 


Write or wire for Bulletin E-7000, showing Model “AF” Acid 
Pumps in direct-drive, belt-drive and overhead belt-drive models. 


Buy WILFLEY for Cost-Saving Performance 
A. R. WILFLEY & SONS, Inc. 


DENVER, COLORADO ec U.S.A. 
New York Office: 1775 Broadway, New York City 


Cuemicat Encineerinc—June 1953 





Companion to the Famous WILFLEY Sand Pump 





HOT WATER 


Hi 
3% Le AA mpeg Eee Co Se i 
Oza SY | 


41H STAGE IRD STAGE GND STAGE 
WASHER WASHER WASHER WASHER 


WEAK 
BLACK 
LIQUOR 
STORAGE 











I 


FLOW CHART OF BROWN STOCK WASHER SYSTEM at Macon Kraft 
Company, Macon, Georgia, where Worthington pumps circulate weak black 
liquor in a counter-flow system. 


How Macon Kraft got 
“The right pump for the job” 


Flow chart shows how Worthington pumps with stainless 
impellers and trim fit into washing phase in brown stock system 


Over 100 Worthington pumps were selected for corrosive-erosive 
services in Macon Kraft Company’s Macon, Georgia, plant when it 
was built in 1948. 

The pumps were to become an important part of the complex 
system which included “the world’s longest paper machine”. The 
selection of the eight pumps with stainless-steel impellers and trim 
(see above chart) is but one example of the benefits Macon derived 
by choosing from the world’s broadest line of pumps. 

Worthington makes different types of pumps for handling paper 
stock, green liquor, black liquor and white water . . . and is always 
prepared to recommend the correct unit for any job. Our specialists 


will be glad to study your situation and suggest the pumps that best ain 19-00eH Ss aaa til iGiintos, 


suit your system’s requirements. steel impellers and trim used on brown stock washer system 
. . . : : : at Macon plant. Durability and corrosion-erosion resist- 
Write, stating details and specific requirements, to Worthington seas fot cadatmraanads tate: iardian tle wns tho oeleno con 


Corporation, Centrifugal Pump Division, Harrison, New Jersey. sideration in the selection of these pumps. 
€.3.2 
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Layne surveys 
and test wells 


Layne’s complete service begins 
long before the wells are drilled 

. with geological surveys 
made in cooperation with en- 
gineers of the client company 
or municipality. Test - hole 
drilling shows actual conditions. 


Layne-engineered 
pumps, screens, casings 


Into every Layne well goes 
equipment designed for the 
specific job—the finest equip- 
ment, produced with the great- 
est economy, because of Layne’s 
thorough engineering skill and 
world-wide experience. 


Layne analyses 
and recommendations 


Samples taken from the test 
holes go to Layne’s central lab- 
oratories, where technicians re- 
port on the earth structure and 
qualities of the water. From 
these reports, water-system rec- 
ommendations are made. 


Layne installation 
and maintenance service 


Skilled Layne workmen handle 
every stage of the job—assur- 
ing a system custom-engineered 
for your own situation. And 
Layne’s experience is always at 
your service for any mainte- 
nance work you may need. 


Let Layne help you plan ahead on your water needs 


Layne welcomes the opportunity to share in long-range 
planning for your water-supply needs. For information on 
any phase of well water supply or pump equipment, con- 
tact your nearest Layne Associate Company or write 
Layne & Bowler, Inc., General Offices, Memphis 8, Tenn. 








LIMITORQUE 
REMOTE CONTROL 


One man can operate any number of 
Valves, at any distance, from a push 
button station centrally located. 


Limitorque makes possible the centralized operation of valves in 
remote or hazardous locations from convenient and strategically 
placed control panels. Thus, this vital plant operating procedure 
can be handied by key employees, and is not dependent upon 
brawn alone. 


Limitorque opens and closes any type of valve quickly and de- 
pendably. Valve stems, seats, discs, plugs and gates are fully 
protected from damage during closing cycle by the torque limit- 
A Philadelphia Engineer ing mechanism. There are many exclusive design and construction 
will giadly call and help features in Limitorque Controls, which are reasons for the world- 


you with your valve oper- wide preference for these ‘‘proved'' Valve Operators. 
ating problems. Write us 
now. 


Gear Works, inc. 


ERIE AVE. AND G ST., PHILADELPHIA 34, PA. 
NEW YORK + PITTSBURGH * CHICAGO * HOUSTON * LYNCHBURG, VA, 


Industrial Gears and Speed Reducers 
LimiTorque Valve Controls 
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All business 
is specialized 


..and nothing specializes 
on your business 
like your business paper 


This smart business man spends his 
time where every sitzmark parks a 
prospect at his feet. He specializes. 
Your business is specialized, too... 
and so is your business paper. It's 
concentrated on your business. Both 
editorial and ad pages report what's 
new that’s good . . . suggest new meth- 
ods... gather in one place a raft of 
ideas on where-to-buy-what. 

That’s help you can't find concen- 
trated into such quick reading time 
anywhere else! It’s simple sense to 
read every page... . every issue. 


This business paper in your 
hand has a plus for you, 
because it’s a member of 
the Associated Business 
Publications. It’s a paid cir- 
culation paper that must 
earn its readership by its 
quality... And it’s one of 
a leadership group of busi- 
ness papers that work to- 
gether to add new values, 
new usefulness, new ways 
to make the time you give 
to your business paper still 
more profitable time. 





Two important names 
M to remember when you 
plan chemical construction ! 


LECITE — ai synthetic resin cement, combines the most desirable properties of the 
phenolics — and eliminates their disadvantages. 
Alkali-proof, as well as acid-proof, LECITE has a wide diversity of applications. 
It serves as 
@ Mortar for corrosion-proof 

brick lining 
@ Impervious membrane _be- 

tween brick or tile floor 

and concrete sub-base 


®@ Bonding agent 

® Impervious liner, when re- 
inforced with glass cloth or 
metal mesh 


LECITE is inert to all acids, except a few strongly oxidizing chemicals, and to all 
alkalis of all concentrations; also to most organic solvents and to oils and greases. 
LECITE has a tensile strength of 1,000 psi., adheres to brick and other ceramic surfaces 
with a bond of over 700 psi.; and it withstands temperatures up to 370° F, 

LECITE may be stored indefinitely; has longer working time without sacrifice of final 


| setting speed; will set under damp conditions and at temperatures as low as 45° F.; 


is available in compositions having high or low electrical restivity and it has high 
impact resistance. 

LECITE is widely used in the equipment of plants producing organic chemicals, 
phenol, alcohol, nylon, copper sulphate, acids, textiles, steel, soft drinks, soaps, food 
and dairy products. It serves in reactors, filters, towers, alkylators, neutralizing tanks, 
stacks and fume ducts. : 


Nutsch Filters — Used to filter hot mixtures 


| of sulphuric acid and organic materials. 


Welded steel construction, lined with DURO- 
BOND rubber, protected with acid-proof 
brick lining, joined with LECITE. Norton & 
filter plates supported on acid-proof piers, 
seen in foreground. 


LECITE is one of EL CHEM’s new corrosion-proof construction materials, Other EL 
CHEM materials include: 


BRIMSO and Carbon- 
BRIMSTO — plasticized 
sulphur-base cement. Quick- 
setting. Withstand all inor- 
ganic acids (except strongly 
oxidizing) and mild alkalis, 
at temperatures to 200° F: 


DURO-BOND — Seamless 


natural rubber lining. Com- 


DURO-XXX — Silicate, 
quick-setting cement. Inm- 
pervious to all mineral 
acids except hydrofluoric. 


DURO-SAN — Saran _ rub- 
ber lining. Applied in sheet 
form. Resists solvents and 
oxidizing acids, Withstands 
constant temperatures to 


SYNTHO — Phenolic ce- 
ment. Inert to all acids ex- 
cept highly oxidizing ones. 
DURO-PRENE — Seam- 
less Neoprene synthetic 
rubber lining. Vulcanizes 
at room temperature, 


150° F. — and higher when 


pounded to meet specific 
protected by brick lining. 


requirements of unit. 


EL CHEM offers an all-inclusive service: materials, design — and construction by our 
own crews — every man a specialized worker in this specialized field. This means 
responsibility centered. on a single source, no alibis, speedier installation, units into 
production usually much more quickly. Supervision by EL CHEM engineers offered 
if you prefer your own contractors. 

EL CHEM engineers with more than forty years experience in acid-proof construction 
for chemical, steel, food, and textile industries, are ready to study your corrosion- 
proofing problem, make recommendations and prepare plans and estimates, without 
obligation. Write for technical bulletin. 


PL evteo 


ENGINEERING & MFG. CO. 


754-A Broad Street * 


eeeeveeepeeweeweeeewveeeeeeeeeee 


& a 
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A copy of this quick-reading, 8-page 
booklet is yours for the asking. It con- 
tains many facts on the benefits de- 
rived from your business paper and 
tips on how to read more profitably. 
Write for the “WHY and HOW book. * 
let.” Room 2710. 


McGRAW-HILL PUBLISHING COMPANY 
330 W. 42nd St., New York 36, N. Y. 


Emmaus, Pa 


One of a series of ads prepared by . 
THE ASSOCIATED BUSINESS PUBLICATIONS 
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Chemical 
Mr. E. J. Kelly, Sales Manager 
oe for and pasteurizers for the chemi- 
@ complete dispersion of dis- Speeds on their equipment. 
tems...free-flowing liquids gear system. 
@ special applications in Protected housing design. 
Positive oil seals. 


WN T T Ad a . 
of C. E. Howard Co., manufactu- 
rers of storage tanks, agitators 
cal and food industries, gives 
these reasons for using Slo- 
ae y gs . High efficiency of rugged, 
similar solids...solid-liquid sys- ineplifed, ea i rind, Ay 
Streamlined design for ease 
of cleaning. 
Soca : Compactness of minimum in- 
which dispersion and particle stallation space. 
Low maintenance. 
TERLING SLO-SPEED 


size reduction are to be accom- 


plished simultaneously 


The “ENTOLETER” HIGH 
SPEED MIXER corrosion resist 
ant material (stainless...monel 


...chrome plate) 


L Ow E k co $ T .-. high production rate per horsepower 


used 


yr 
| B ETTE R QUALITY | ... high speed centrifugal action 


breaks up pockets or agglomerates of unmixed ingredients, producing 














GIVES YOU THE ONE 
BEST LOW SPEED AND 


gives uninterrupted service — carries heavy 
overhung loads — provides versatile mounting 


and flexibility in arrangement of machinery 

COMPACT INSTALLATION ++ + requires —saves valuable space — provides greater 

safety —costs less to install and use. An 

less than 6 square feet floor area indispensable source of low speed power for: 
Agitators Dryers Presses 

. . equip- Blowers Kilns Screens 

tee i ms . nat Conveyors Mills Tumblers 

ment designed to facilitate cleaning . . . discharge hopper and mix- Geitiies Attias Etc., ete. 


a homogeneous blend 























ing rotor completely demountable 





20-page illustrated catalog... 
Additional information concerning flow rates to 40,000 pounds per Sterling Speed-Trol, Slo-Speed, 
Klosd and Klosd-Tite Electric 


hour supplied upon request. . . write Power Drives. Write for catalo; 
PP eo hy No. 1-C-413, : . 











ENTOLETER DIVISION 
The Safety Car Heating and Lighting Company, In | TE RLING 


x we | Ave NeW aleh's: n 4 C onne ct ELECTRIC MOTORS 
Plants: New York City 51; Van Wert, Ohio; 


Los Angeles 22; Hamilton, Canada; Santiago, Chile 
Offices and distributors in ali principal cities 
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check these time and 
money-saving 
maintenance features 


B ‘Fe are a host of important 


CAST FLATS make bolts easy features found as standard in 
fo remove on superstructure. Leslie Double-Seated Diaphragm 
Heads can't turn . . . only one Control Valves usually manufac- 
wren needed, tured only in ‘“made-to-order”’ 
units —- features that mean top 
performance and eztra-depend- 


rz) able service. 


But here’s one more advantage 
WIDE YOKE—plenty of room that makes Leslie the most popu- 
for big hands to work with Aly lar valve with maintenance men 
ee. Se —SINGLE WRENCH MAIN- 
TENANCE. They find that 
maintaining the Leslie Double- 
Seated Control Valve is a one- 


3 tool job. 


FLATS on valve stem use, 
same adjustable wrench— 
does not score stem. 

















SEAT RINGS can be renewed 

without taking the valve eB? fa ap ? 

body from the 3 No vises Pe on | i V8" op regula 
c Nej - a~ 

no lathes. Standard. Leslie “Ipal citieg “Phone direg 

practice for 27 years, not a 

theory, a proven fact. 





Send for free 
Bulletin 5305 


12 new pages of valuable 
INTERCHANGEABLE parts data on double-seated 


keep inventory small, reduce diaphragm control valves. 
down-time. Top grade ma- 
terials and engineering means 
less maintenance. 








LESLIE CO., 279 Grant AVE., LYNDHURST, 
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<> 
IMPORTANT INTERMEDIATE BY DOW 


USED TO MAKE BETTER DYESTUFFS 









Manufacturers of pharmaceuticals, too, rely on the 


high quality of pow 3-methyl-1-phenyl-5-pyrazolone 





PROPERTIES 
White to slightly yellow powder PAOTUNE DOW: s gin bec tds se cke ks 128.9°C. ° 
Boiling point at 17 ke ee ee ee 191°C, Molecular weight............... 174.2 
3-Methyl-1-phenyl-5-pyrazolone is an important chemi- product. Years of experience, research and extensive ’ 
cal intermediate to manufacturers of pyrazolone type production facilities at Dow enable us to provide 
dyestuffs. And in the preparation of fine pharma- chemical intermediates on which you can depend for 
ceuticals, too, this chemical has gained equal impor- uniformity, quality and availability. 


tance as an intermediate. For your own evaluation of 3-methyl-1-phenyl-5- 


To you and to all present and potential users of 3- pyrazolone, we will be glad to send you an experimental 
methyl-1-phenyl-5-pyrazolone, uniform quality is im- sample. Write to THE DOW CHEMICAL COMPANY, Midland, 
portant for production control and a successful end Michigan, Dept. FC 3-11. 


you can depend on DOW CHEMICALS <> 
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SEND FOR THIS PFAUDLER DATA BOOK 
—Packed with facts, this 40-page heat 
exchanger manual has all the data you 
need to work out capacity and type prob- 
lems. Easy-to-follow tables, curves and 
charts. Full details on Pfaudler heat ex- 
changers. Mail the coupon for your copy. 


Pfaudier 


El TEE * HASTE ° A MINUM. + CAR IN STEEL «+ SOLID OR 





A 
mee 
Ef “Py 
See 
ff 4 
Wh 


3d Bas 
nt Bes 


for “Custom Engineered 


Design” at low unit cost - 


Engineered to your own individual requirements, Pfaudler 
stainless steel heat exchangers are backed by years of ex- 
perience in the process industries. Yet, they cost you no 
more than standard, assembly line units. 


THE PFAUDLER FLEXIBLE STANDARD program makes 
this unusual economy possible. A large inventory of stand- 
ard heads, tubes and shells allows you to select the most 
applicable combination of length and diameter for a given 
heat transfer area. These can be readily equipped with 
nozzles of any size and in any position—either flanged or 
threaded. And new production line methods make possible 
rapid deliveries (4 to 12 weeks). 


COMPLETE LINE—The flexible standard program applies 
to fixed tube sheet, single or multi-pass, tube and/or shell 
side stainless steel units up to 10” in diameter. In addition, 
Pfaudler heat exchangers are available with shell diam- 
eters from 4” to 24” in four basic types of construction . . 
fixed tube sheet condenser, outside packed floating head 
design with removable tube bundle and shell, internal 
floating head with removable tube bundle and shell, “U” 
tube construction with removable bundle. 


THE PFAUDLER CO., Dept. CE-6 
Rochester 3, N. Y. 
Please send me the Pfaudler Heat Exchanger Manual 
No. 837. 
NAME 
TITLE 

. COMPANY —__.__ 
ADDRESS____. 
CITY 





ZONE_____STATE. 


EIGHT FOOT RADIAL DRILL at Alco’s expanded Dunkirk 
plant has multiple head for the precision drilling or reaming 
of several holes simultaneously. Special machines like this, 
many of them Alco-designed, all of them operated by veteran 
craftsmen, are an important part of the Alco method of pro- 
ducing economical, effective answers to the toughest of metal- 
fabricating problems. 


ALCO engineers and craftsmen provide... 





Answers 


Through many years of working closely with engineers of petroleum, chemical, 
power and manufacturing companies all over the world, Alco has developed economical, 
effective methods of solving new industrial problems. 


The first step is a thorough exchange of ideas between the client’s production engineers 

and Alco’s designers and mechanical engineers. Then, Alco prepares complete design details 
and fabrication specifications, leaving the client’s engineers free to concentrate on fundamentals. 
Finally, veteran Alco craftsmen fabricate the finished product. 


Result: substantial savings to the client in original equipment costs and, 

frequently, in subsequent operating costs. 

Next time you have a metal-fabricating problem—a problem that calls for specialized 
equipment or new ways to speed up production—we invite you to let Alco work out the answer. 
Contact your nearest Alco Products Sales Engineer at New York, Chicago, Los Angeles, 
Kansas City, Houston, Tulsa, Beaumont, or write direct to Dunkirk, N. Y. 
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NEW POZA RICA NATURAL GASOLINE PLANT, part of Mex- 
ico’s growing pctroleum industry, uses Alco heat exchangers 
in many processir zg steps—plus Alco flash-tower heaters, depro- 
panizer condensers, depropanizer feed heaters, depropanizer bot- 
tom coolers and other related units. Operated by Petroleos 
Mexicanos to meet the needs of Mexico City, the new plant can 
produce with its Alco equipment approximately 168,000 gallons 
of natural gasoline per day. 


“FLEX-TUBE” EVAPORATORS at the Manila Electric Com- 
pany’s Rockwell Station, Manila, P. I., can produce approxi- 
mately 5000 pounds per hour net vapor with no more than 
1 ppm of impurities when water concentration in the shell is 
no more than 1500 ppm. With its patented Flex-Tube construc- 


“tion, this unique Alco evaporator offers industry the only 


positive-acting thermomechanical descaling device for straight 
tube installation. 


$ 


NICKEL-PLATED STEEL PIPE for an im- 
portant project had to be produced to 
meet a tight schedule and the most exact- 
ing specifications. With special production 
facilities and the concentrated efforts of 
skilled designers, engineers and crafts- 
men, Alco met the quality requirements 
—and made deliveries to the customer on 
time. Here a 20-ft length, 30-in. in dia- 
meter is being lowered into one of Alco’s 
huge vertical plating tanks. 


ALCO AIRCOOLERS will handle about 
80 per cent of the cooling load at the 
Celanese Corporation’s new chemical 
plant at Pampa, Texas. Designed to 
solve the plant’s individual problems, 
they have twin 11-ft fans (one motor- 
driven, the other vent-gas-turbine driven), 
removable exchanger heads, tube bundles 
that slide out on their channel frames, 
and stainless steel parts wherever the 
equipment is exposed to process liquids. 


TWIN TRUNK MAINS of Alco steel pipe 
60 in., 54 in. and 48 in. in diameter, with 


_ wall thicknesses of 14 in. and 7/16 in., 


were installed by the city of Philadelphia 
to replace smaller cast iron mains. Fabri- 
cated on huge bending rolls and welding 
machines at Alco’s Dunkirk plant, they 
are typical of the many miles of special 
steel piping furnished by Alco over the 
years for many of the largest municipal 
and industrial water supply systems. 





~ New Industrial Problems 
ALCO 


ALCO PRODUCTS DIVISION 
AMERICAN LOCOMOTIVE COMPANY * DUNKIRK, NEW YORK 
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from 16 

to ONE hour 
fl, SOY... . 
with M°S-A. 
Equipment 


Koocking fifteen hours off the job time for freeing tank 
cars of explosive vapors and gases and bettering the 
safety factor at the same time might sound like magic, 
but it’s just routine practice for a large gasoline manu- 
facturing company. 

The line drawing above diagrams the how-it’s-done 
story. An M.S.A.-Lamb Air-Mover is connected to the 
bottom outlet of the tank car. Pg air, forced 
through the “bell,” expands at high velocity and produces 


a powerful suction effect. Air is sucked into the tank 
through the dome opening where a special deflector 


TO SOURCE OF COMPRESSED AIR 


M.S.A.-LAMB AIR-MOVER 


directs the air stream to both ends of the tank. Vapors 
and gases are gathered up and exhausted through the 
outlet horn of the Air-Mover. The expelled air stream is 
tested at 5-minute intervals with the M.S.A. Explosimeter, 
a portable device for detecting the lower limits of com- 
bustibles. Venting is continued until the Explosimeter 
reading is zero. 


If you are concerned with removing vapors and gases 


from vessels, this M.S.A. equipment team can help you 
do it faster, with greater safety. Write for complete details. 


MINE SAFETY APPLIANCES COMPANY 









BRADDOCK, THOMAS AND MEADE STREETS © PITTSBURGH 8, PA. 
At Your Service: 76 Branch Offices in the United States 


MINE SAFETY APPLIANCES CO. OF CANADA, LIMITED 
Toronto, Montreal, Calgary, Winnipeg, Vancouver, New Glasgow, N.S. 
Representatives in Principal Cities in Mexico, Central and South America 

Cable Address “MINSAF” Pittsburgh 





PRACTICAL 
SULFUR 
ANALYSIS 


Ateurete Results 
in 3 MINUTES with the 


DIETERT-DETROIT 
SULFUR 
DETERMINATOR 


No. 3104 Three Minute Sulfur Determinator 


The Dietert-Detroit Sulfur Determina- 
tor used with the Varitemp or Hitemp 
Combustion Furnace provides the 
most practical means of getting results 
in a few minutes with accuracy equal 
to or better than any other method. 


APPLICATIONS FEATURES 


Metals and Ores Lowest First Cost 
Fuel Oil and Lubricants Simple Operation 
Solid Fuels and Greases Exact End Point 
Rubber and Plastics Visible Reagents 
Inorganic Sulfates Efficient Bubbler 
Organic Chemicals Meets A.S.T.M. Spec. 


Let our chemists suggest a complete ready-to- 
go set-up to solve your sulfur analysis problems, 


CONTROL EQUIPMENT 
Bre, 
| HARRY W. | 2 
9330 ROSELAWN © DETROIT 4,. MICH 
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Pressure Reducing 
Regulator for 
Liquids and Gases 


For regulation of fluids where corrosion and 
contamination are problems, Foster Automatic 
Valves are now available in all-stainless 
construction. 


All valve parts in contact with fluids may be 
had in a wide range of corrosion resisting alloys. 


The next time you need dependable, trouble-free 
regulation, it will pay you to tell your Foster 
Representative your requirements. | 


hes 
al “uTOM 


| GOVERNORS © TEMPERATURE REGULATORS © FLOAT AND LEVER 


BALANCED VALVES © NON-RETURN VALVES © VACUUM REGULATORS 
OR BREAKERS © STRAINERS © SIRENS © SAFETY VALVES * FLOW TUBES 





497 





Electronic 
Temperature 
Control 


consult 4 first! 





For Filtering, Separating, Extracting, Dehydrating or Clari- 
fying, Fletcher Centrifugals are the choice of many leading 
plants. They are designed to accelerate quickly into highest, 
safe running speeds. Rapid braking reduces time between 
drying and discharging. Unloading is easy and fast. Our 
engineers will recommend a single or group arrangement 
for your processing needs. Write for our Chemical Industry 
Catalog. 


eee With 


AUatea es Eales | ALNOR ACCURACY 


Alnor, pioneer in the field of elec- 
tronic temperature instruments, 
brings you automatic, precise tem- 
; perature control for heat-treating 

, : furnaces, bake ovens—in fact, for 
This is the SPECIAL ASUA ~ ce ies cs wiheian los: 


Bulletin 8336 Valve | | Se adultes 


, F simple in design and operation, its 
Combining .. .Automatic Remote Pilot Control a | wenaunemien 
with the.. Saunder S Type Diaphragm Valve y ! | Easily and quickly installed, this 


; es 0 instrument is ready fo give you ac- 
With this valve, you can bring into your flow control three desir- i a a ite lies 


able operating advantages: | dihdiiin biiliaendenninntn- 
@ You can install a non-clogging, tight-seating, corrosion and ature—you merely set the pointer 
abrasion resisting, diaphragm valve suitable for corrosive 
liquids and gases. at the desired temperature and for- 
@ And at the same time obtain with it, dependable ASCO get your indicating and controlling 
pilot control for automatic and remote closing and opening. problems. But find out for yourself 
@ With explosion-proof and watertight solenoid enclosures, how Alnor accuracy and depend- 
if required. ability can serve you in controller 


This valve can be installed in any position all operating with automatic and remote service; write today for complete 
and is available normally open or normally — control. Write us in detail about your con- detai!s on the Alnor Temperature 
og ' controls eee in ov wore trol amg rhe 3 nner ood Controller... Alnor accuracy at a 
selectivity in ly and contact ma- tromagnetic Control Headquarters’. This 

terial bona rot Bari stainless steel, cast has cscs our business for close to seventy pales you can afford. Minols Testing 
iron, Saran and sanitary bodies, rubber or years. Laboratories, Inc., Rm. 559, 420 N. 
glass lined, etc. Pipe sizes: Y2 to 2 inches; La Salle Street, Chicago 10, Illinois. 
heights: 6/4 to 10'/14"'; face to face: 2% If you would like a copy of our New Solen- 
to 7". oid Valve Catalog, for your files, be sure 
This valve is but one of many ASCO Types, to let us know. 


4 Automatic Switch Co. 


381 LAKESIDE AVENUE - ORANGE, NEW JERSEY 
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Amazingly simple 
Way 10 


directly ... accurately ... continuously 


Now you can measure or control the humidity of air 
or process gases with simplicity and accuracy never 
before obtainable! 


An entirely new-type humidity-sensitive element, 


the exclusive Foxboro Dewcel*, opens many new 


possibilities for - product improvement in industry. 
Coupled with a Foxboro Recorder or Controller, the 
Dewcel offers these outstanding advantages: 


. Direct recording in dew point.tamperature, at exist 
ing pressure, 
. Wide working range — even operates at sub-zero 
temperatures. 
3. Neither adds nor removes water from atmosphere. 
4. No water box or circulation of air required. 
. Simplicity that eliminates maintenance. 
High sustained accuracy. 


. Initial and operating economy. 


Investigate Foxboro Dew Point Control for your 
process. In successful use in nuclear fission, pharma- 
ceutical, food and chemical plants, distilleries, photo 
film production, drying and storage operations. Write 
for Bulletin 407. The Foxboro Company, 366 Neponset 
Ave., Foxboro, Mass., U.S.A. 


t 


FACTORIES 
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HOW THE 


DEWCEL* 
WORKS 


The Dewcel element is a thermometer bulb 
(liquid-filled or electric-resistance type) jacketed 
with lithium-chloride-impregnated woven glass 
tape. Over this are wound two spaced gold or 
silver wires connected to an AC source. The 
lithium chloride abserbs moisture, allowing cur- 
rent to flow, generating heat, and raising the 
temperature. Equilibrium temperature is reached 
when /vapor-pressure, of the, moist salt exactly 
balances that of the 'stirrdanding air or gas. The 
System translates this temperature into direct 
readings of dew point. e 


Thus, Foxboro Dew Point Instruments give 
direct readings or control of dew point from 
—50°F. to 142°F. at working temperatures from 
—40°F. to 220°F. Readings easily converted to 


absolute or relative humidity. 
*Trade Mark 





* 


INSTRUMENTS 
IN THE UNITED STATES "CANADA, AND ENGLAND 
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bd Another trainload of huge Pressure 
Vessels leaves Sun Ship's Chester plant. 


If you’re ever in the market for large high-pressure tanks—that’s a good 
time to think of Sun Ship. 


Construction of these giant tanks ... whether for operating or for stor- 
age under pressure... whether for land or marine installation . . . has 
been an important part of Sun Ship’s work for the petroleum and chemical 
industries for many years. 


The trainload shown above, which includes tanks of 55,000-gallon and 
30,000-gallon capacities—used for storing L.P.G.—typifies Sun Ship’s 
experience in building large tanks which must carry pressure. 


Shipments of these and of other huge vessels in carloads or trainloads is a 
familiar sight at the busy Chester plant. Fractionating towers, stills, cata- 
lytic cracking cases, reactors and other specialized equipment are turned 
out at Sun Ship’s great and versatile plant on the Delaware, from which 
shipment can be made either by rail or by water. 


SHIPBUILDING & DRY DOCK COMPANY 
Gir Gb 19.15) 





ON THE DELAWARE ¢ CHESTER, PA. 
25 BROADWAY ¢ NEW YORK CITY | 
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Any way you look at it 


this Thermometer is City Readlity 


“~~. 


 - 
Pe ys Miro 
di ~ 
Fait ~ 
A 


4 


y. 


You've been asking for a dial thermometer like ADVANTAGES 


this—A thermometer that can be positioned and firmly 
locked at any practical angle—now you can have it! 

No stretching or straining to see this thermometer. 
Easy to adjust to required new positions before or after in- 
stallation. No risk of the multi-angle selector working loose. Be Provides that extra “odd angle” instru- 
A specially designed selector assures positive locking at ment which normal stock does not furnish. 
every practical mounting angle and a few turns of one nut lock 
the selector securely. 

These instruments, supplementing USG’s complete line 
of Gotham temperature indicators, are designed to fit all standard 
connections and are available in all standard ranges. If you have a 
number of applications requiring “‘odd angle’’ mounting these new 6. Affords easy reading at odd angles. 
multi-angle thermometers will reduce the number and 
variety of instruments you have to carry in stock. 

‘Before you order an angle thermometer be sure you 
see USG’s new Gotham Multi-Angle Thermometer. 


I. Positive locking in every conceivable angle. 


2. Reduces the number and variety of instru- 
ments required in your maintenance stock. 


a, Easy to change to any desired angle, 
before or after installation. 


5. Saves engineers time when writing 
specifications. 


Dept. 3 

United States Gauge 

Division of American Machine and Metals, Inc. 
Sellersville, Pa. 


Gentlemen: 


We'd like to know more about the new USG Multi-angle Ther- 
mometer. Please get in touch with us, 


nag: OE EROS SM A 

Company 

Address 

SOY icsctasiciaticitiainiineeiinininngsii mi te00 ccinenamemtinibiiasiiaaniats 
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MORE COMPACT THAN EVER.. 


iw Pg Me + 


P-952A—Steam Turbine and Electric Motor drive gives flexibility in this compact 
Modol P-E52H size No. 25 unit. 


FUEL OIL PUMPING 
AND HEATING UNITS 


NATIONAL AIROIL Fuel Oil Pumping and Heating Units are specially designed 
to prepare, for combustion, all grades of fuel oil including No. 6 or Bunker ‘'C"’ 
Oil and residuums. They will draw fuel oil from above ground or underground 
tanks, preheat it to proper constant temperature and deliver it to Oil Burners 
at an even pressure, best suited for the burners. Our Fuel Oil Pumping and 
Heating Units are the result of years of experience. They come completely 
equipped ready for steam, exhaust, condensate, oil suction, oi! return, and 
electrical connections. All valves, regulators, etc., are readily accessible. The 
piping arrangement is easily understood. These compact, space-saving units 
are available in a range of sizes and models in both Medium and High Pressure 


types. For complete details, write for our Bulletin 40 — very interesting and | 


informative. 





STEAM ATOMIZING OIL BURNERS 

SLUDGE BURNERS, Steam Atomizing 

OlL BURNERS and GAS BURNERS 
for industrial power, process and 
heating purposes 

MOTOR-DRIVEN ROTARY OIL 
BURNERS 

MECHANICAL PRESSURE 
ATOMIZING OIL BURNERS 

DUAL STAGE, Combining Steam and 
Mechanical Atomization 

LOW AIR PRESSURE OfL BURNERS 


NATIONAL AIROIL BURNER CO., INC. | 


1235 EAST SEDGLEY AVE., PHILADELPHIA 34, PA. 
Southwestern Division: 2512 South Boulevard, Houston 6, Texas 


& 


AUTOMATIC OjL BURNERS, for 
small process furnaces and 
heating plants 

GAS BURNERS 

COMBINATION GAS @ OIL 
BURNERS 

FUEL OIL PUMPING and HEATING 
UNITS 

FURNACE RELIEF DOORS 

AIR INTAKE DOORS 

OBSERVATION PORTS 

SPECIAL REFRACTORY SHAPES 


SPRAYS 
CLOG? 


Available in Brass, Stainless 
Steel and Hard Rubber — or 
made-to-order in any ma- 
oY material. 1%" to 1” 


Advanced design features a 
single round tangential inlet 
(instead of several small 
slots). Relatively large solid 
particles can pass right 
through and out the orifice. 
Produces a hollow cone spray 
with fine break-up and even 
distribution—ideal for many 
types of applications. 


In many industries 
Monarch Spray 
Nozzles are used for: 


ACID CHAMBERS 
AIR WASHING 


CHEMICAL 
PROCESSING 


COOLING PONDS 
DESUPERHEATING 
GAS SCRUBBING 
HUMIDIFYING 
OIL BURNERS 
SPRAY DRYING 


Let us send you Catalogs 
6A and 6C 


MONARCH MFG. WKS., 
ING. 


2517 E. ONTARIO ST. 
PHILADELPHIA 34, PA. 
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HOW TO SAVE MONEY ON STAINLESS PIPING 
S06 ZPtCC_. system cuts cost, 


increases flow and capacity 


a 


@ It will pay you to look into this new idea in 
corrosion-resistant piping. By using light wall 
stainless pipe and versatile Speediine Fittings, 
piping costs have been reduced 10% to 50%... 
and at the same time, flow and capacity of the 
line has been increased! 


Here’s the way it works: 


If you are now using Stainless Pipe... 


... chances are that it is the conventional Sched- 
ule 40. But this heavy wall is not needed in 90% 
of the cases. Light wall Schedule 5 pipe costs 
about half as much, and all sizes will easily 
withstand 150 p.s.i. working pressures. Speediline 
Fittings are specially designed for fast, low-cost 
installation of light wall stainless pipe lines. And 
because light wall pipe of the same size has a 
larger inside diameter than heavy pipe, you gain 


15% to 25% greater flow and capacity! 


NEW 24-PAGE CATALOG describes and illustrates the many cost-saving 
advantages of Speed/ine Fittings with the Bag nym feature’’. Size ranges 
and dimensions of all Speediine Fittings are a given along with helpful 


application information. Request your free copy on your company letterhead. if you are now using Stainless Tubing eee 





... the Speedline system offers real savings and 
advantages. It permits you to change te a light 
wall pipe rather than tubing size—at no increase 
in cost. And here’s where you gain. Standard 
equipment like valves, pumps, sight gauges, etc., 
are made in pipe sizes—you hook right in without 
These drawings show a Speedline Tee and 90° — een eeepolea, piping 
Elbow. The dotted lines show the termination points permits you to use the next lower dimension (for 
of conventional fittings. The additional straight sec- example, 1" Sch. 5 pipe has even greater capacity 


tion of Speediine Fittings permits attaching of unions than 1%” O.D. tube). This means that you can 


or flanges without fouling, reduces the number of use smaller valves; flanges, and other acces- 
welds required, and eliminates troublesome curved f a are uld be 
or angle joints. The tangential feature is common to sories—an entire installation wo consid- 


all Speedline Fittings such as Ells, Tees, Crosses, etc. erably lower in cost. 











' 
' 
' 
' 
i 
' 
1 


1 
' 
! 
' 
| 
! 


4 


Look for the “Tangential Feature” 


Speedline distributors are located in principal cities from coast to coast 





Manufactured by HORACE T. PGTTS €O. + 500 E. Erie Avenue «+ Philadelphia 34, Penna. 
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pick the stainless 
that fits best 


" When selecting stainless steel be sure you pick the correct 
type for your particular application. For some grades 
resist corrosion better . . . others have superior heat resis- 
tant properties. Some are easier to machine . . . still others 
can be more readily formed or welded. 

In every case there is a grade of Crucible REZISTAL 
Stainless Steel that is best suited to the job. And to help 
our customers select the type that will provide the best 
service for the lowest cost, we make available all the design, 
metallurgical, fabricating and application data we have 
accumulated in our years of stainless steel experience with 
many different industries. 

Our staff of field representatives brings you the benefit 
of our vast technical resources. And the quality of 
Wslhc tor fees copy of “Mak ra a Stainless Steel sheets, strip, plates, bars, wire, 
ing the mest of Stainless orgings, castings and tubing produced in our modern 
Steels in the Chemical Process integrated mills is unsurpassed in the industry. When you 

j Saduetrios”. have an application for stainless, call Crucible. 


CRUCIBLE| first name in special purpose steels 
SS yeas of, (Fre | steelmaking STAINLESS STEEL 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


STAINLESS * REX HIGH SPEED * TOOL * ALLOY * MACHINERY * SPECIAL PURPOSE STEELS 
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All business is specialized 


...and nothing specializes 
on your business like your 
business paper | 


This profit-wise peddler looks for | 
the wettest crowds. His business is 
specialized. Like yours. 

And like your busiaess, this bus- 
iness paper of yours specializes, too. 
It packs into one place the current 
facts you want. It scouts out, softs 
out, reports and interprets the specific 
news and information you need to 
keep posted and keep ahead in your 
field. Cover to cover, editorials and 
ads, it concentrates on bringing you 
specialized help youcan’t get anywhere 
else. Read it thoroughly . . . and put 


it to work. One coat insulates and finishes 
This busi sts 
hand hes a plus for you, Super-adhesion; no wire mesh 


because it’s a member of | ‘ : 

the Associated Business | : 

Publications. 19% paltche | Least possible shrinkage; no cracks 
culation paper that must | 


earn its readership by its | Smoo extra-ha 

quality ... And it’s one of | th, white, rd finish 
a leadership group of busi- | ; 

ness papers that work to- | Sets quickly . . . in two hours 
gether to add new values, | 
new usefulness, new ways , ¥ f 

to make the time you give Apply to flat or complex 

to your business paper still 


more profitable time. For temperatures “wp to 1800°F! 
sad the SAN hibar smameen > Paint with water or oi! base paints 


Apply Quik-Set now; permanently 
weathercoat — eeeenel 


Use this coupon today! 


: ee ee 
A copy of this quick-reading, 8-page 

booklet is yours for the asking. It con- FORTY-EIGHT INSULA TTONS inc. 
tains many facts on the benefits de- elephone: Auro 
rived from your business paper and : 
tips on how to read more profitably. 
Write for the “WHY and HOW bock- Seed me full details on Quik- Set 
let.” Room 2710. NAME _ 
McGRAW-HILL PUBLISHING COMPANY TITLE sha 
330 W. 42nd St., New York 36, N. Y. COMPANY ____ 


testes sees ene ee eee ADDRESS 
One of @ series of ads prepared by @ city 


THE ASSOCIATED BUSINESS PUBLICATIONS 
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How this chemical dye user 


protects sensitive products in process 


-»eand gets 2 other advantages with Pyrex” brand Glass Pipe 


When Bachman Uxbridge 

Worsted Mills prepared to select 

a piping material, they set up 

three requirements: 

1. It must be noncontaminating 
in transferring highly sensitive 
dyes from a central mixing sta- 
tion to dye kettles. Dye shad- 
ings are extremely sensitive to 
metallic contamination. 

. It nvust be easy to clean. And 
the cleaning had to be positive 
and‘ provable so that colors 
could be switched rapidly. 

. It must assure real economy in 
cost of installation, mainte- 
nance and service life. 


Pyrex brand “Double-Tough” 
glass pipe met these requirements 
so well that this Uxbridge, Mass. 


textile mill has 25 lines in various 
lengths from 25 to 100 feet. 


The exceptional chemical sta- 
bility and corrosion resistance of 
PyREx pipe makes it ideal for the 
most sensitive dyes and pharma- 
ceuticals as well as hot, concen- 
trated acids (except hydrofluoric) 
and mild caustics. 


Easy cleaning is assured by its 
hard, smooth surface, free of pits 
and truncations. When it is clean, 
the transperency of giass lets you 
see that it is clean . . . also enables 
you to detect air locks and im- 
pediments in the lines. 


CORNING GLASS WORKS 


Pyrex brand glass pipe is ac- 
tually the most economical cor- 
rosion-resistant piping material on 
the market today. First cost is 
reasonable. Your own men can 
install it. And it is sure to provide 


long, troublefree service . . . not 
only because it cannot be eaten 
away by acids, but because it has 
a high degree of physical and 
thermal strength. 

The name of your conveniently 
located, qualified Pyrex pipe dis- 
tributor is listed at right. Contact 
him today for the facts on this 
efficient, money-saving material 
. . . or mail the coupon. 
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High chemical stability and easy cleaning are two of the 
big reasons why 25 lines of Pyrex pipe, 25 to 100 ft. in 
length, are transferring sensitive dyes from central mixing 
station to dye kettles at Bachman Uxbridge Worsted Mills, 
Uxbridge, Mass. 

Transparency permits observation of flow in lines. Low 
first cost, easy installation and long service life assure 
real economy. 


The installation described here is typical of 
hundreds in many different industries, For ideas 
on how Pyrex pipe is serving these industries, 
send for “Pyrex brand Glass Pipe in the Proc- 
ess Industries.” 








Qe eT ee eee ee eee ee 


These Pyrex brand glass pipe distributors stock the complete line: 


BELMONT, CALIFORNIA 
Glass Engineering Laboratories 


FRESNO 17, CALIFORNIA 
Valley Fdy. & Mach. Works 


NEW HAVEN, CONNECTICUT 
Macalaster Bicknell Company 


ATLANTA, GEORGIA 
cs wth. Geri +6, CC 





pany 


CHICAGO 44, ILLINOIS 
Fred S. Hickey, Inc. 


NEW ORLEANS, LOUISIANA 
W.H. Curtin & Company 


CAMBRIDGE 39, MASS. 
Macalaster Bicknell Company 


ST. LOUIS 2, MISSOURI 
Stemmerich Supply Inc. 


LODI, NEW JERSEY 
Mooney Brothers Corporation 





ALBANY 5, NEW YORK 


A. J. Eckert industrial Scles Corporation 


BUFFALO 13, NEW YORK 
Buffalo Apparatus Corp. 


ROCHESTER 3, NEW YORK 
Will Corporation 


HATBORO, PA. 
Sentinel Glass Company 


PITTSBURGH 19, PA. 
Fisher Scientific Company 


HOUSTON 7, TEXAS 
W. H, Curtin & Company 


SEATTLE 4, WASHINGTON 
Scientific Supplies 


TORONTO, ONTARIO, CAN. 
Fisher Scientific Company, Ltd. 


MONTREAL 3, QUEBEC, CAN. 
Fisher Scientific Company, Ltd. 


VANCOUVER, B. C., CAN. 
Scientific Supplies, Ltd. 
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CORNING GLASS WORKS 
Dept. CE-6, Corning, N. Y. 


Please send me the printed information 
checked below: 


[_] “PYREX brand Glass Pipe in the Process 
Industries” (EA-1) 


[_] “PYREX brand ‘Double-Towgh’ Glass Pipe 
and Fittings” (EA-3) 


[] “Plant Equipment Glassware for Process 
Industries” (EB-1) 


[] “installation Manual” for PYREX brand 
‘Double-Tough’ Glass Pipe (PE-3) 


(_] “PYREX Cascade Coolers” (PE-8) 
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Speedomax Recorder and a few 
of the parts for its circuit- 
balance-motor drive. You'll find 
the same rugged construction 
throughout the instrument. 
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@ When you turn a measuring or control job over 
to a Speedomax instrument, much of the good per- 
formance you receive is due to the strong, carefully- 
assembled mechanism controlled by the sensitive 
electronic circuits. Seasoned, time-proved mechani- 
cal design is evident as soon as you open the instru- 
ment door. 

For instance, just rotate the “big’”’ balancing-gear 
train with your fingers. You won’t detect back-lash. 
The train will turn at a touch, but those two 1%” 
face, spring-loaded gears are held so snugly against 
the pinions, in opposite directions, that they answer 
every tiny balancing motion in either direction. The 
slightest nudge from the “huge’’ 12-watt balancing 
motor therefore goes straight to the slidewire, re- 
cording and control mechanism via their common 
shaft. The tying of these functions to one shaft 
assures permanent alignment of recording, contro] 
and measuring functions. 


The paper drive and some other components get 
their positive action in another way. They use 
machined, heat-treated worm gearing for snug fit 
and precise moticn. Ability to use such designs is 
one of the many advantages of the instrument’s 
ample power. Liberal use of ball bearings is another 
quality feature, to transmit full power, reduce routine 
attention and maintain operating precision. 

As you look further into a Speedomax, you’! also 
note that many parts such as frame castings, shafts, 
linkages, etc., seem very large. But there’s a strong 
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reason for this seeming oversize-~it prevents me- 
chanical deflections in operation. Rigid construction 
gives rigid dependability. 
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Space For Many. 
Signalling And 

Control Contacts 


Measuring Slidewire -| 4 


“Heart” Is Just 2 Assemblies 














<, 
The Speedomax Mech 





Why not inspect these and other evidences of 
quality the next time you need an electronic potenti- 
ometer or bridge. You can easily check them against 
the general description in our Catalog ND46(1). If 
you’re interested in research, ask also for Technical 
Publication ND46(1). Address our nearest office, or 
4916 Stenton Ave., Philadelphia 44, Pa. 


NORTHRUP 


automatic controls « furnaces 


Jri Ad ND46(119 
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CHEM ENGINEERS! 


Here’s SK’s Annual Bibliography of 
Available Technical Literature on 
Standard and Highly Specialized 
Equipment. Please Indicate Bulletins 
Desired. Sign Name. Return Coupon 


To Address Below. 


LIFTING LIQUIDS, Jet Apparatus For 
Steam Jet Syphons, Bulletin 2-A (imme- 
diately available) 

Water Jet Eductors, Agitators, and 
Mixers, Bulletin 2-M > (immediately 
GUGUMBINY 6606s ison s¥s suse Reaw ates 


HEATING LIQUIDS, Jet Apparatus For 
Steam Jet Tank and Pipeline Heaters, 
Bulletin 3-A (immediately available). 


MOVING AIR AND GASES, 

Jet Apparatus For 

Steam Jet Blowers, Air Jet Ventilators, 
and Blast Nozzles, Bulletin 4-AB 
(immediately available) 

Steam Jet Exhausters and Primers, 
Bulletin 4-E (immediately available) . 
Steam Jet Thermo-Compressors and Gas 
Jet Compressors, Bulletin 4-F (immedi- 
ately available) 

Water Jet Exhausters and Primers, 
Bulletin 4-P (immediately available) . 
Fume Scrubbers, Bulletin 4-R (tempo- 
rary bulletin only) 


CONDENSING, VACUUM PUMPING, 
AND RECOOLING, Appcratus For 
Low Level Multi-Jet Condensers, Bul- 


O 


0 


m7 


CJ 


letin 5-A (immediately available)..... Cc] 


Barometric Mualti-Jet, Spray, and 
Counter Current Condensers, Bulletin 


5-AA (immediately available)........ [ 


Eductor Condensers, Low Level, Bul- 


| 


letin 5-B (immediately available)..... | 


Single and neg se Steam Jet High 
Vacuum Pumps, Hydro-Steam Vacuum 


Pumps, Bulletin 5-EH (temporary bul- 


letin only) 


Recooling Spray Systems, Bulletin 6-A, a 


Sup. SP (immediately available) 





ATOMIZING LIQUIDS, Apparatus For 
Spray Nozzles for Chemical Industries 
and General Purposes, Bulletin 6-A 
(immediately available) .......++04+ 


Desuperheaters, Bulletin 6-D (tempo- Se 


rary bulletin only) 


CHEMICAL APPARATUS 

(Many SK Products are available in 
special chemical and corrosion resistant 
materials such as Haveg, hard lead, 
porcelain, stoneware, hastelloy, Illium 
and others and are described in indi- 
vidual bulletins.) 


Everdur Valves and chor Bulletin 


7-E (immediately available) ........+- Cc] 


STRAINING LIQUIDS AND GASES, 
Strainers For 
Oil Separators and Tangential Steam 


Separators, Bulletin 9-P (immediately on 


available) 

Strainers, Steam, Water and Oil, Feed 
Water Filters, Bulletin 9-S (immedi- 
ately available) { 


HEAT TRANSMISSION, Apparatus For 
Fuel Oil Heaters, Bulletin 10-F (imme- 
diately available) 
Generator Air Coolers, Bulletin 11-R 
(immediately available) 
Radiafin Tubes, Bulletin 11-S (immedi- 
ately available) 

Radiafin Tubes for Heating, Bulletin 
11-SA (immediately available) | 
"K” Type Coolers, Bulletin 12-C, Sup- 
plement OC (immediately available)... | 
Air Heaters, Inter and After Coolers, 
Air Coolers, Bulletin 12-G (immedi- 
ately available) 
Heat Exchangers and Condensers, 
Tubular, Bulletin 12-H (immediately 
BUORINEED 6s iho ccecdaveniand ctanseeves 


OIL BURNING EQUIPMENT 
Mechanical Oil Burning Systems, 
Pumping, Heating and Straining Units, 
Bulletin 16-A (immediately available). | 
Steam and Air Actuated Oil Burners, 
Bulletin 16-G (immediately available). | 





(INDICATE BULLETINS BY NOS.) 





NAME (please print) 





COMPANY 





ADDRESS 
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PUMPING OIL AND OTHER LIQUIDS 
Spur and Herringbone Gear Pumps, 


Bulletin 17-A (immediately available). (_| 


INDICATING, CONTROLLING, 
RECORDING THE FLOW OF ALL 
FLUIDS, Instruments For 


Rotameter Consolidated Bulletin, Bul- 


letin 18-RA (immediately available).. {| 


Universal Rotameters (Glass Tube), 
Bulletin 18-RB (immediately available). 


QO 


Purge Rotameters, Bulletin 18RB-PR 
| 


(immediately available) 


Recording and Controlling Rotameters 
(Electric and Pneumatic), 
18-RC (immediately available) 


Bulletin — 


Armored Rotameters, Bulletin 18-RD 


(temporary bulletin only) 
Flow Indicators, Bulletin 18-W (imme- 


diately available)... ccccsecscccvvees | 


VALVES 
Indicator Valves and Automatic Oil 


bad 


Shut-off Valves, Bulletin 8-A (tempo-— 


rary bulletin only) 

Iron and Steel Stop Valves, Check 
Valves; Stop Check Valves; Triple Duty 
Emergency Valves and Pilot Valves, 


CJ 


Bulletin 8-B (immediately available). (_| 


Balanced Stop and Throttle Valves; 
Balanced Trip and Throttle Valves; 
Engine Stop Systems and Emergency 
Closing Valves, Bulletin 8-D (immedt- 


ately available)..... FOE gee rp [ 


Free Exhaust Valves, Back Pressure 
Valves; Balanced Horizontal Check 
Valves; Air Admission and Relief Valves 


and Vacuum Breakers, Bulletin 8-E 
C 


(immediately available).... 


Bleeder Line Protecting Valves, Float 
Chambers, Pressure Relief and Back 


Pressure Valves, Bulletin 8-K (imme- 
diately available) ..ccccccccccecceees [ 


The SK Engineering News is also pub- 
lished quarterly in magazine form, It 
describes new SK equipment and design 
modifications, features application infor- 
mation specifically selected to point out 
product features and advantages and to 


provide ideas for ather uses. To get your 


name on the mailing list, check. 





“He never was much for letter- 
writing when he was in college. 
But he must know how anxious 
Mother and I are . . . now that he’s 
off in Korea. Haven’t heard from 
him in six weeks. Of course, they 
say ‘no news is good news’. . . but 
I wonder. Maybe he can’t write. . . 
because . . . maybe he’s in a hos- 
pital somewhere. And maybe he 
needs blood. I don’t know . . . but 


@" as 
a } 
TS 


I’m not taking any chances. That’s 
why I’m giving blood.” 
x * * 

Yes, all kinds of people give blood 
—for all kinds of reasons. But 
whatever your reason, this you can 
be sure of: Whether your blood 
goes to a combat area, a local hos- 
pital, or for Civil Defense needs— 
this priceless, painless gift will 
some day save an American life! 


Give Blood Now 


Business Executives! 
Check These Questions! 


If you can answer “‘yes”’ to most of them, 
you—and Phe oer re? doing a 
0 


needed job for the National Blood Program. 


Have you given your employees 
. time off to make blood donations? 


Has your company given any rec- 
ognition to donors? 


Do you have a Blood Donor Honor 
Roll in your company? 


Have you arranged to have a Blood- 
mobile make regular visits? 


Has your management endorsed 
the local Blood Donor Program? 


Have you informed employees of 
your company’s plan of co- 
operation? 

Was information given through 
Plant Bulletin or House Magazine? 
Have you conducted a Donor 
Pledge Campaign in your company? 


Have you set up a list of volunteers 
so that efficient plans can be made 
for scheduling donors? 


Remember, as long as a single pint of blood 
may mean the difference between life and 


(CALL YOUR RED CROSS TODAY! 
NATIONAL BLOOD PROGRAM 


death for any American . . , the need for 
blood is urgent! 


June 1953—Cuemicat ENGINEERING 











WHERE 





Featuring additional Equipment Materials, Supplies and 
Service for the Process Industries 


TO BUY 








SEARCHLIGHT 
SECTION 


(CLASSIFIED ADVERTISING) 























WEIGH MATERIALS 
WHILE CONVEYING 
with the 
MERRICK WEIGHTOMETER 


MERRICK SCALE MFG. CO. 
171 SUMMER ST., PASSAIC, N. J 





SINGLE OR DOUBLE 
For prices and information 


THE CLEVELAND MIXER CO 


WRITE TO 3238 West 33rd Street 
t Cleveland 9, Ohio 


ACID TANK LININGS | G 


SERVICE IN THE FIELD 
OR IN OUR PLANT 
© B. & Goodrich Rubber 
ond Koroseal Linings 
®@ Synthetic paints and 
Amercoat Plastic Coating 
®@ Metallizing 


Ask fur the Corrosion Protection Bulletin / ; 


METALWELD nc | 


Scotts Lene & Abbottsford Avenue, Phila. 29, Pa. 








Let 37,182 


Chemical Executives & 
Production Men Decide 


If your product sells to the chemical or 
chemical processing industries the full 
scope of the market can best be deter- 
mined by the men who might use it. A 
small ad in this section of CHEMICAL 
ENGINEERING will search out 
uses—new users. The rates are low— 
the circulation 37,182 ABC—the buying 
influence unchallenged. For information 
write 


WHERE-TO-BUY 
CHEMICAL ENGINEERING 
330 W. 42nd St., New York 36, N. Y. 
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MAGNA saveeserinve cua 


Plant: - HASKELL; NEW JERSEY 








SAUEREISEN 


CORROSION-PROOF CEMENTS 


offer complete resistonce to both acids ond 
alkalies in steel mills, chemical plonts ond 


TRIAL ORDER 
FOR ACID AND ALKALI USERS 


Hendy quort cans for ¢ mating: com. ng con, 9 SO 


parative tests==8 di 


Savereisen C ts Company 








REPLIES (Bow No.): Address to office nearzst you 
NEW YORK: 330 W. 42nd St. (36) 
CHICAGO: 520 N. Michigan Ave, (11) 
SAN FRANCISCO: 68 Post 8t. (4) 





POs TIONS VACANT 





CHEMISTS AND Chemical Shahin Wanted. 
The Tennessee Valley Authority wants Chem- 
ists and Chemical ners to carry on inor- 
ganic research and development activities in 
chemical plants at Wilson Dam, Alabama, Sev- 
eral vacancies also exist for Chemists for plant 
chemical! control work, Salaries start at $4576 
and $5450 for 40-hour week. 1 Jobs carry 
automatic within-grade increases for satisfac- 
tory service, liberal vacation leave, sick leave, 
and retirement benefits. Write to Tennessee 
Valley Authority, Division of Personnel, Knox- 
ville, Tennessee. 





WANTED: GRADUATE Engineers, Bayi nd 

chemical, for both Consulting and Field Sales 
Work. For Sales, should have 8 or more years 
successful record, For Consulting, young men 
preferred so that our business can be taught to 
them and they can move up in years to come. 
Write P-7876, Chemical picts 





WE HAVE an cnenien for a man with the 

ability and experience to eventually head our 
Research and Development program. Experi- 
ence in the adhesive or coating field is desirable. 
Starting salary will be commensurate with 
ability. Advance Coating Company, Depot 
Road, Westminster, Massachusetts. 


CHIEF CHEMIST—Salary open, excellent op- 
BR i experience in adhesives. Please 
PF icsitiduaes Latex Company, 





ge | 
Wallington, Ni 





GENERAL MANAGER. Small, progressive, 
midwest, chemical company desires sentor 
executive with considerable experience in or- 
ganic chemical fleld and knowledge of pharma- 
ceutical industry to expand existing Dy leo rong 
and direct production, research and 
Age: to fifty. Reply giving details of edwcation, 
experience, and salary requirements, Replies 
held in strict confidence. P-7913, Chemical 
tins eyrinied 


(Continued on the Settowlng page) 





AT LABORATORY SUPPLY HOUSES 


KEMFLEX 
POLYETHYLENE TUBING 
Bel-Art Products Union City, N. J. 








GRADUATE ENGINEERS 


Graduates ineers for process development 
enginesring positions with rrBichigan. manytactorer 
of prams magnet ire and 
Writes statin Cideies go catia rine hel. 
will be held Sulcliy on . fidential, —_ 
P.7639, 


Chemlen! eering 
830 W. 42 St., New York 36, N, ¥. 





CONSTRUCTION 
COMPANY, INC 
Walnut St., Pittsburgh 32, Pa 


CHEMSTEE 


501: Chemsteel Bidg 


Send dota on Engineering & Construction focilities for 
ACID-ALKALI-PROOF CONSTRUCTION 
of processing & storage tanks & flooring. 


é 
¢ 
@ 
? 
6 


e 
G NAME... ccccsccccecveccccvccccosccoces 


é 
§ COMPANY ..+.cereceeeserecessesessees 


SVOeaaeaseaaaea 


SME, <cn-ncecesceorerecessavvesses 


guiharsesrnnmmnneamncees 4 
feweeecunsececccncusseses 





Resin Development Chemist 
Chemical Engineer 


For Research & Development Department — 
of a modern Coated Abrasives plant be- 
longing to a large, national company. 
Prefer graduates with 1-5 yeors experi- 
ence in resins or coated products, but 
not necessary. Excellent working condi- 
tions. Send complete resume. Indicate sal- 
ary requirement. 


P-7711, Chemical Engineerin 
620 N. Michigan Ave., Chicago iL Ii. 
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SEARCHLIGHT’ S FECTION cieicnc 
OPPORTUNITIES 


INFORMATION 
BOX NUMBERS count as one line additional 
in undisplayed ads. 


EMPLOYMENT BUSINESS 


UNDISPLAYED RATE: 
$1.50 a line, minimum = fone. P 
advance payment coun average 
words as a line. 
WANTED INDIVIDUAL SELLING 


POSITION 
OPPORTUNITY WANTED undisplayed advertis- 
ing rate is one-half cf cbove rate, payable in 


DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals). 

. IPMENT WANTED or FOR SALE a. 


EQUIPMENT—USED or RESALE 


DISPLAYED RATE: 
The advertising rate is $14.75 per inch for all 
advertising appearing on other than a con- 
tract basis. Contract rates quoted on request. 
AN ADVERTISING INCH is measured 7/8 inch 
vertically on one column, 3 columns—30 inches 
—to a page. Cc. €. 


EMENTS acceptable only in Displayed Style 
; Office, 330 W. 42nd St., N. ¥. 36, N. Y. for July issue closing June 4th. 


PROPOSALS, $1.20 a line an insertion, 
Send NEW ADVERTISEMENTS to N. 

















CHEMICAL ENGINEERS 


An active, confidential 
Interview at your convenience 
Coll, write, 
GLADYS HUNTING (Consultant) 


DRAKE PERSONNEL, INC. 
7 W. Madison St. Chicago 


ASSISTANT CHIEF CHEMIST 
and CHEMIST 


for large copper company Chile, South 
America, Must be experienced in analy- 
tical work of all kinds, including com- 
plete analysis of ferrous and non-ferrous 
metals etc. Three year contract. Trans- 
portation both ways and salary while 
traveling paid by Company. In reply give 
complete details. 


P-7561, Chemical Engineering 
3360 W. 42 St., New York 36, N. Y. 


PLANT FOR SALE 


Metropolitan Area. 65,000 sq. 
story brick building. 2 oil- 
over 700 B.H.P. each 160 Ib. year. 
ing sprinklered thruout with fre’ 
— 185’ loading dock, and 6, 
yard. 


Unlimited soft water and city sewage. 
Brick garage 10,000 sq. fi. sprinklered and 
heated. Easily accessible to various com- 
munities, highways and turnpike. Plant 
now operating with plentiful local labor. 


2, Ui. 











(Continued from preceding page) 
EMPLOYMENT SERVICES 


SALARIED POSITIONS $3,500 to $35,000. We 
offer the original personal employment serv- 
ice (established 43 years). Procedure of highest 
ethical standards is individualized to your per- 
sonal requirements. Identity covered, present 
position protected. Ask for particulars. R.-W. 
Bixby, Inc., 262 Dun Bldg., Buffalo 2, N. Y. 








BO-7883, Chemical Engineering 
330 W. 42 St., New York 36, N. Y¥. 














SALARIED PERSONNEL, $3,000-$25,000. This 

confidential service, established 1927, is 
geared to needs of high grade men who seek 
a change of connection, under conditions assur- 
ing, if employed, full protection to present po- 
sition. Send name and address only for details. 
Personal consultation invited. Jira Thayer Jen- 
nings, Dept. B, 241 Orange St., New Haven, 


SALES ENGINEER 


WANTED 


By ann any New England manufacturer of 
equipment. Chemical engineer- 
oduanion and experience 4 essential. 


AVAILABLE CUSTOM REFINING FACILITIES 
© Distillation © Extractions 

© Separation ® Fractionations 
© Drum Lots—Tank Cars 


WAN ® All Types of Crude Mixtures 
© By-Products, Residues, Wastes 


© Contaminated Solvents 





nt pha 

and testing facilities. Good 

pay lient 0} ty for advance- 

ment with a so —-s Bese a Write, 
giving age, education and experience. 


SW-7875, Chemical Engineering 
330 W. 42 St., 








Conn. 
SELLING OPPORTUNITIES OFreReD | 


‘HI TRULAND cuemica & 
ENGINEERING CO., INC. 


Box 426, Union, N. J. UNionville 2-7360 


FOR SALE 


STAINLESS STEEL 
PREMIER COLLOID MILL 


Paste type, direct coupled 
al Reon si 8” Rotor at "ae awe J sind 
ing or cooling 15 hours. 
Bonne | condition “a Ne g abd cost. 


cera Sales Co. Red Hook, N. Y. 


WANTED 





MANUFACTURERS REPRESENTATIVE 80- 

licited, water stills, sterilizers, and hospital 
and laboratory equipment manufactured by 
the Consolidated Machine Corporation, 49 Sud- 
bury 8t., Boston 14, Mass. 


New York 36, N. Y. we 


SALES ENGINEERS, with experience in the 

sale of mechanical equipment, wanted for 
positions involving general application and 
sale of heating. ventilating, and air handling 
apparatus for commercial and industrial build- 
ings, industrial processes, and mechanical 
draft. Positions are available in the Southeast 
and Great Lakes regions. Personal interviews 
will be granted only after receipt of written 
application giving full details of experience. 
Address: Sturtevant Division, Westinghouse 
Electric Corporation, Dept, AH, Hyde Park 36, 
Boston, Mass. 


Post TIONS wanes 




















SALESMAN 


USED MACHINERY 


Are you experienced > buying, selling, apprais- 
ing machine’ meee foe ess industries? 

This is an EXCEP 1ONAL PPORTUNITY for 
@ capable, Fg veg Remy to take complete 
charge and to earn large commissions. We 
hove — reconditioning facilities. Send 
complete information: experience, age, present 
and pest coreines. This is a rare offer—write 
immediately, if experienced, or ‘f you know 
someone is qualified, please pass this on. 
Confidential, 


» SW-7800, Chemical Engineering 
620 N. Michigan Ave., Chicago 11, Il. 





























CHEMICAL ENGINEER BS has the following 

requirements; ability (B+ college average), 
theoretical and practical knowledge of many 
chemical processes, analytical minded, hard 
worker, excellent “Trouble shooter’, and 
enough leadership to handle plant personnel. 
I have done with ease technical and engineer- 
ing work (designed many experimental and 
plant installations), trained groups of super- 
visors and supervised a variety of chemical 
plants. If have always done an excellent job. 
Available now. $5500 a year. Age 42. Located 


N.J. but will relocate. PW-7887, Chemical READY TO BUY 


Engineering. Dyes - Chemicals - Pigments - Waxes 
- Plasticizers - Solvents - Colors 
INDUSTRIAL ENGINEER 35, graduate, 14 yrs. By-Products - Wastes - Equipment 


exp. design & estimating in conn. with 
CHEMICAL SERVICE Baal 


construction of chemical & industrial plants. 
60-04 Beaver St. 
































inenediate OF eT Tallare b 
for Chemists 








Chemical Engineers 


Responsible. Presently employed as piping en- 
gineer. Seeks relocation with future. Prefer 
ing or East. PW-7897, Chemical Engineer- 
ng 








ADMINISTRATIVE CHEMICAL Engineer — 

Registered P.E., age 37, experienc produc- 
tion, plant, general superintendent, production 
manager; fifteen years chemical plant admin- 
istrative experience in alcohol, whiskey, rayon- 
cellophane, fertilizer, sulfuric acid, soybean oll 
solvent extraction, submerged fermentations, 
commercial yeast, riboflavin, Vitamin B-12. 
Also interested other fields. Very ,adaptable. 
PW-7917, Chemical Engineering. 


WANTED 


Vacuum Dryers, Heavy Duty Mixers 

Kettles, Columns, Rotary Filter, hanes 
Filter Presses, s/$ and non corrosive Tankage. 
idle or Set Up Pont 


P. O. BOX 1351 
Chuch St. Sta. New York 8, N. Y. 

















Additional Position Vacant Advertising on Pages 511 & 514 
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SEARCHLIGHT SECTION 





A GOOD DEAL 


OF SAVINGS 


WHEN YOU DEAL WITH 


A LONG ESTABLISHED COMPANY 


(AAA-1 RATED) 





PRICED TO SELL 


5—Devine #28 Vacuum Shelf Dryers, 
each 20 shelves 59” x 78”, surface 
and uum pumps. 
2—Bali & Jewell #2 Rotary Cutters. 
ba gy 48” a eee 
al, susp, type, bottom discharge 
4—Traylor Tube Mil Mills, z = 22, 3° x 


x 13, i 
stone-lined, wl | ‘pebble 
charge, clutch pulley. 





Still installed in one plant as operated 
with all accessories as used. 


JACKETED KETTLES 


1—Patterson Fdry. 500 gal. steel, jacketed, 
closed, agitated -Kettle. 

36—S/S Jacketed Kettles, up to 1000 gal., 
some agitated. 

17—S/S Vert. & Horiz. open and closed 
Storage Tanks, up to 2000 gal. 

"Steal C.1. 80, 100, 150, 350, 600 gal. 

7—Ste sgn 350, 500, 700, 800. 

3—9500 gal., welded, agitated, open. 

Bae noth oman 8 and Copper, 30 gal. to 600 

al,, some agitated. 

1—400 gal. nickel jack, closed, with con- 

denser and pump. 


PEBBLE MILLS 


All porcelain lined 
1—Abbe 5’ x 6’, 10 H.P. motor. 
2—5’ x pH boa gal. 


2—6' x 
gem A, #4, £92 sal., 45" x 42”. 
3—Abbe, 25 gal. and ‘50 gal. 


PULVERIZERS 


1—Raymond 5-roll, high side. 
3—Mikro Pulverizers, 251, 4TH. 
1—6""x15” Sturtevant Jaw Crusher, to 2’. 
1—24”x15” Sturtevant Crushing Rolls, bal- 
anced type. 
> 


EVAPORATORS 


1—Quadruple Effect Evaporator, calan- 
dria type, brass tubes, | op sq. &. 
H.S.; excellent dit 
complete with piping, “ 
3—Mojonnier S/S ans, 3’, 4’, 6’, 6’. 





























WE: BUY YOUR IDLE EQUIPMENT 


GoD SINGLE ITEMS 
COMPLETE detail, 


PLANTS 





SEND US YOUR LIST TODAY! 


ROTARY KILNS & DRYERS 


2—17’x60' Calciners, made by Struthers 
Wells. Each 9/16” shell, Timken roller 
bearing supports, F-B gear reducer, 
with V-belted AC motor, firing hood, 
seal ring, one with Manitowoc Recu- 
perator, cll in excellent condition and 
riced for quick action. 
—7'6""x125'; x35" Allis Chaliners 
Kilns. e 
.D. x 12’ Rotary Nodulizer, 5 
— Timken roller bearing rolls, 
ar reducer and motor drive. 
2-3 550" Rot. D.H. Dryers and Coolers. 
4—Ruggles-Coles Direct Heat eo ® Dry- 
rs—Cl XF4—54"x25’, 1 
3 5’x30'; 5x50"? 


; #207-10 
vee, Degen #604-20, 
2—6" we touleville Rotary Steam Tube. 
1—5‘x33’ Rotary Vacuum er, jacketed 


Shell; 1—20’x8’, a with dust 
enter smd 


6—Link-! Belt Roto-Lo 
(2°7""x10"), 3310- 16, 
two 04-24. 





MISCELLANEOUS 
ee 13,500 gal. 
Tanks, 


tated. 
3—Anco 4’. “ "Chilling Rolls. 
2—Pneumatic Scale sone oy Baas 
2—Buflovak 6’ dia. Vacuum rystallizers; 
1—6’ dia. Atmespheric, jacketed. 
2—Dorr two-stage Classifiers, each with 
two rakes, total length 27’, gear re- 
ducer and motor. 
1—Davenport #3A Dewaterer, with speed 
reducer and 5 HP AC motor. 
1—Mechanical Cooker, 5’ dia. x 16 long, 
jacketed, agitated, Insur. Certificate. 
1—20 gal. jacketed, dbl. sigma bladed 
Baker Perkins Mixer, M.D. 
i—Patterson, 110 gal. S. 8. Vacuum 
Mixer, dbl. sigma blades, M.D. 


oe 


a welded 





136 YEARS AGO 


bl 1917, as a result of the strangulation of 

German dye imports, American syathess 
indigo first ——— on the market. This 
was the beginning of an independent 4 me 
ican coal-tar dye industry valued ot hun- 
dreds of millions of dollars today. 


The same year saw work being complete i 
on the perfection of the use of Rents 
chlorine as a bleach, first used in the pa 
and pulp industry a year tater. In 1 $2 
this industry consumed in excess of 300,000 
tons. 


From the files of Chemical Engineering 


“CONSOLIDATED” 
SERVING THIS INDUSTRY SINCE 1917 


FILTER EQUIPMENT 


1—#12 Sweetland Filters for 72 monel 


eaves. 
8—Shriver 42x42", Iron Filter Presses, 
Plate part hy Frame, 18, 27, 36, 54 chambers, 


+” 
Iron, . Ay F, Filter 


10-Aapeery 18x18", 
Presses, close saSony._! 1 chambers 
dia., 2 disc, 100 
xiliaries. 


1—American Disc Filter 6 
sq. ft. filtering area, with au: 
1—-Shriver, iron, steam * eccyunsens 30°'x3n”, 
20 ch ers, 1” 
1—8’x12’ Oliver Lead- Wood Vacuum Filter 
Acid-Resisting. 
incl, 8x112’, 


3—Oliver Vacuum Filters, 
11’6"x14’, 11°6"x18’, 
1—Sperry 24x24" P & F Filter Press with 
25 chambers, 2” frames. 
i 
VIBRATING SCREENS 


ae Hummer 4’x10’, 2 deck, with 2 

brators and generator set. 

1—Battery of two 3’x5’. Tyler Hummer, 

T 33, with Generator Set for both. 

1—3’x8’ Selectro, single deck. 

1—3’x8’ Selectro, double deck—rebuilt. 

get Bagg Selectro—rebuilt. 
yo] Ro Ball Size 82, dbl deck, 
0°’x120". 

1—Rotex, sql. deck, 20’'x48", 








HIGH SPEED — 


=“ H. Day ¢ ig 14” x 30”, 3 roll 

h Sp PRolle r Mills, wien all 

bes ler bearings and watercooled rolls 
—silent chain drive. 











DRY POWDER MIXERS 


J—12,000# jac., horiz., Ribbon Mixer. 
1—Sturtevant 1—Howes 


ton; 
Readco Ribbon 700#; 2—Day 600# 
and 400 ; 





DOUBLE DRUM DRYERS 
1—42” x 120” Buflovak Atmospheric; 
$/S Conveyors, Elevator & Mood. 
1— 5’ x 12’ Buflovak Atmospheric. 
2—32" x 99” Buflovak Atmospheric. 
1—-32” x 72” Buflovak Atmospheric. 
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Our organization has an inter- 
national reputation and is lo- 
cated on the East Coast. 


senior 
process == 


pervise other process engineers. 


2 
Our salary offer is high, and in 
al ineer addition, we have a liberal pen- 
sion plan, accumulative vaca- 
tion policy. and other employee 
benefits. We will pay for your 


traveling and moving expenses. 


Please write details of your ex- 
perience and education, salaries 
received and include your initial 
salary requirements. Complete 
privacy is assured since our 
personnel have been advised of 
this opening. 


Box 146, Rm. 1201 
230 W. 41 St., New York 36 - 


CHIEF ENGINEER 


Progressive Canadian concern 
seeks graduate mechanical engi- 
neer with at least five years expe- 
rience in the design of pressure 
vessels, heat exchangers and bub- 
ble trays. Should have a good 
general knowledge of the equip- 
ment for the petroleum and petro- 
chemical industry. 


In applying, furnish a detailed 
resume of your education, experi- 
ence, reference and a recent snap- 
shot. Salary open. 


P-7785, Chemical Engineering 
68 Post St., San Francisco 4, Calif. 
































Chemists, Physicists, ChE’s, ME’s 


WHY YOU SHOULD CONSIDER 
A CAREER AT CELANESE 


One of the country’s most research-minded ay myn 
Celanese provides an ideal working environment in its modern 
ioscan, An established policy of promotion-from-within 
makes advancement:-an ever-present possibility for men who 
show initiative and leadership qualities. 


Current positions are for men with the following experience: 


RADUATE ChE’s, CHEMISTS 
OR PHYSICISTS: 0-2 years’ expe- 


© TEXTILE RESEARCH 
ENGINEERS: Minimum BS in 
Sees dechvesivos: Physics, ME, CE or diploma from 


; optical research; or recognized textile school. Some 
experience in the textile industry. 


Our current expansion program has created openings in our Summit, New 
Jersey Research Laboratories (acquired in 1945, these laboratories pro- 


Please submit resume to Mr. S. B. McFarlane 


CORP. OF AMERICA 


MORRIS COURT, SUMMIT, NEW JERSEY 


ELECTRICAL and 
INSTRUMENT ENGINEER 


Responsible for the maintenance and bostemation 
of electrical equipment and instruments in a co 
of an independent oii company jocated 
. Must have a degree in electrical 
and at least 5 
nery. it assist Chief neer i 
specifications for eledtrical equipment and inetrae 
ments. Will supervise the installation and main- 
tenance of same. Salary open subject to experience 
and qualifications. 


P-7814, Chemical Engineering 
620 N. Michigan Ave., Chicago 11, Ill. 








Engineering Editor 


Permanent position with BB ree irected vi, tech 





in any nye 
or design work. Steet e alert, able to 
and write clearly. Location 
lew York. Please 
education, 
and salary requirements. 
P-7420, Chemical Engineering 
330 W. 42 St., New York 36, N. Y. 


» refer- 









































LUBE OIL BLENDING 
and PACKAGING SUPERVISOR 


Responsible for the operations of a modern 
- and packaging plant which is a part 
lete refinery of an independent oil 
sen i) the ——. oe nore oer: 
nowledge reconditioning, drum 
can filling, box car sh Fay he and a 

a operations 
open hy aye exper ood ow] 

wauiticetion 


P-7811, Chemical Engineering 
629 N. Michigan Ave., Chicago 11, Ill. 





Additional Position Vacant Advertising on pages 511 & 512 
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yp Cast Your Eyes Over These BRILL Buys! 


DRYERS—KILNS 
1—Vulcan 7’x160’, 56” shell, two 12” tires 


complete. 
1—Vulcan 7’x120', 36” shell, two 12” tires 
complete. 
2—Alilis Chalmers 9’x80’, 54” shell, 2—12” 
tires complete. 
1—5'6"x25’, 42” shell, two 6” tires. 
1—Louisville 38”x25’ steel Hot Air Rotary 


Dryer. 
4—Rotary Dryers 7’x60’, 5’x67’, 4'6”x50’, 
3x25’ 


2—Hersey 6'x23’, 5’x23’ Hot Air Rotary 
Dryers. 

4—Louisville Steam Tube Dryers 6’x50’, 
6x30’, 5’x28’, 3’x20’. 

4—Buflovak single door vacuum shelf Dry- 
ers having 20—42"x42” shelves. 
4—Devine single door vacuum shelf Dryers, 
having 20, 8, 6 and 4-40'x43” shelves. 
5—Stokes & Buflovak Rotary Vacuum Dry- 
ers 30"x8’, 3’x15’, 66x38’. 

1—Single Drum 4’x9’ Flaker. 

1—Single Drum 60x80” Flaker. 

1-—-14 Truck steam heated Dryer 1680 


sq. ft. 
3—Buflovak 6’ diameter, Vacuum and At- 
mospheric Crystallizers. 


FILTERS 


2—Oliver Monel 8’x10’ Rotary-Vacs., 

1—Oliver SS 8’x10’ Rotary-Vac. 

2—Eimco 4’x5’ Rotary-Vacs complete with 
pumps, drives, piping, etc. 

3—Oliver 5'3”x3’, 3’x1’ Rotary Vacuum 
Enclosed Precoat. 

8—Oliver Rotary Vacuum 11’6“x18’, 116” 
x14’, 8’x12’, 8’x10’, 8’x8’, 8’x6’, 3’x1’. 

1—Feinc steel 8’x12’ Rotary-Vac. 

2—-Sweetland #12 with 72 and 36 leaves. 

1—Sweetland #10 with 18 leaves. 

1—Sweetland #7 with 27 leaves. 

3—Vallez 500 sq. ft. Rotary Pressure. 

1—Sperry 36” Recessed, 48 chambers, <.i., 
open delivery. 

5—Shriver sl P&F, 30 chambers, c.i., 
open delive 

8—Sperry 24" P&F, 
closed delivery 

1—Shriver 24” _ 30 chambers, 
c.i., open delivery. 

3—Shriver 18” Recessed, 30 chambers, 
c.i., open delivery. 

2—Sperry ys ah 30” and 24” P&F, 
22 and 26 chambers. 

ee Bis Filter Press Skeletons 


16 chambers, <.i., 


CENTRIFUGALS 


1—Bird 48” Suspended steel, bottom dis- 
charge, perforated basket. 

1—Fletcher 48” Suspended Aluminum bot- 
tom discharge, perforated basekt. 
1—Fletcher 40” Suspended, SS, bottom dis- 
charge, perforated basket. 


Cuemicat EncingERING—June 1953 


1—Tolhurst 32” Suspended Monel, bottom 
discharge, perforated. 

1—Fletcher 30” Suspended Steel, bottom 
discharge, j 

1—Tolhurst 30’ Suspended Rubber, bottom 
discharge, perforated. 

1—Tolhurst 26” Suspended, steel, bottom 
discharge, perforated. 

2—Bird 36x50” solid bowl, 
stainless. 

4—Bird 36”x72", 36”x50", 24°x38", 18’x 
28” solid bow! continuous, steel. 

2—Sharpies #16P Monel Super Centrifuge. 


rubber and 





LOOK! 


2—Link-Belt 6’4 x 24’ Roto-Louvre 
Dryers 316 SS. 

1—Link-Belt 3°10” x 14’ 
Roto-Louvre Dryer. 

1—Hersey 4'x26’ Monel Hot Air 
Rotary Dryer. 

1—Hersey 3’x24’ Stainless Steel 
Hot Air Rotary Dyrer. 

1—Electre Dryer, size X, Type CH, 
3000 cu.ft. 

1—Kritzer Lime Hydrator, 6 stage, 
14’ dia. 


steel 


1—Goslin Birmingham 4'’x8' solid 
nickel Flaker. 

1—Link Belt 2°7’x8’ Monel Roto- 
Louvre Dryer. 

2—Milton Roy Duplex Proportion- 
ing Pumps, 212 GPH at 1500# 
pressure. 

1—Baker Perkins 35 gal. stainless 
steel, jacketed, double arm 
Mixer, Sigma Blades. 

1—Day 50 gal. stainless steel jack- 
eted, double arm Mixer, Sigma 
Blades. 

4—Pfaudier New 1500, 1000 gal. 
glass lined Reactors. 

1—#2TH stainless steel 
Pulverizer. 

2—Closed stainless steel Tanks 
1500 and 1000 gal. 

1—Hardinge 442’ x 16” Conical 
steel lined Ball Mill 30 HP. 

1—Banbury #1A Mixer with 100/ 
50 HP motor. 

5—Heat Exchangers stainless steel 
shell and tubes 50 to 300 sq.ft. 

2—Pfaudler 100 gal. glass-lined 
Stills with condensers and re- 
ceivers. 


Mikro 











Outstanding Selections-Backed by Our 
Quarter Century of Service and Dependability! 


PULVERIZERS 


1—Bauer 36” Attrition Mill 2-50 HP mtrs. 
8——Patterson 6x8’, 5’x6’, 4x5’, 4’x4)4’ 
Pebble Mills. 
5—Abbe 3‘x4’, 3x34’ Pebble Mills. 
2—Premier Colloid Mills 8” dia., SS. 
1—Eppenbach QV7 Colloid Mill. 
1—Jeffrey 36”x24”, Hammer Mill. 
ir t. Gayco Mechanical Separators 
1 ‘ Ul 
2—Mikro No. ‘ISI, No. 1SH Pulverizers. 
1—-Fitzpatrick Comminuting Mill, 5 HP. 
2—Sturtevant 5x8” Roll Crushers. 


SCREENS 
ae Waldron SS, single deck, 40”x 


1—Day Ro-Ball single deck 40“x120". 

4—Rotex #42, #22, and #11 single end 
double deck Screens. 

1—Robinson double deck 20x50”. 

5—Tyler Hummer 3’x5’ triple deck. 

6—Tyler Hummer 3’x15’, 3’x10', 3’x5’ single 
deck. 

1—Abbe #2 ey se Sifter. 

1—Selectro Double k 18x48”, 


“MIXERS 


1—Baker Perkins JUMM ory double 
arm, dispersion blades, 100 HP. 

2—Baker Perkins, Size 18, 300 gal. jack- 
eted, double arm, sigma blades Vacuum, 

1—Boker Perkins 300 gal. Unider stainless 
stee 

1—Day 30 gal. Imperial, jacketed, double 
arm, sigma blades. 

1—Baker Perkins 1 gai., jacketed. 

1—Patterson 5’ dia. Conical steel. 

1—Day 2000# steel Aly Miner. 

1—Robinson 4000# steel Powder Mixer. 

6—Rodgers 200 to 30004 Powder Mixers. 

8—New Portable Agitators 4 to 5 HP. 

4—Day, Ross 8 and 59 gal. Peny Mixers. 


MISCELLANEOUS 


10—Bucket Elevators steel ho to 
60’ centers, 8x5”, 10’x yam Sn 
1—Lummus 4’ dia. steel bubble cep 


Column, 

4—Buflovak, Zaremba and Kilby E 

orators, single and multiple om "360 
to 16,000 sq. ft. 


7—Stokes Seam Pumps 15 to 100 CFM. 
5—Devine, Buflovak, Condensers and Re- 


agitated Kettles. 

s/n Db2: 9582, D4, D3 and 82 Retery 
Tablet Machines. 

4—38” dia. stainless steel Revolving Pens. 

3—Nash #TS12, AL671 and #4 Vacuum 
Pumps. 

7—Olivite, Duriron, rubber, Karbate. end 
Haveg Centrifugal Pumps 6” to 2”, 





i team SECTION 
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MODERN REBUILT EQUIPMENT U 
At Great Savings 


international Stainless Steel Straightline 
Vacuum Filler, 160 per minute. 


Resina LC automatic Capper. 

Fitzpatrick Model D S. S$. Comminuter, 

F.M.C, Kyler A adj. Wraparound Labeler. 

Burt automatic Wraparound Labeler. 

S. & $. G1, G2 and G6 Auger Fillers. 

Colton 2, 3RP Rotary Tablet Machines. 

Stokes 2 Cream Filler and Closer. 

Triangle Elec-Tri-Pak G2C, A6CA Fillers. 

Filler 4-Head and Hope 6-Head Stainless 
Steel Piston Fillers. 

2000 gal., 500 gal. Jacketed Mixing Tanks. 

Horix S, S$. 14-Head Rotary Filler. 


OVER 5000 MACHINES IN 


UNION STANDARD doa phail be 
318-322 Latayette Street 


Standard Knapp No. 429 Carton Sealer. 


Mikro 4TH, 3TH, 2TH, 1SH and Bantam 
Pulverizers; Schutz-O’Neil Mills. 


Tri-Homo #5 Colloid Mill, 7/2 HP. 


3500 gal. working cap. Steam Jacketed, 
Double Arm Mixing Tanks for mixing, 
storing or processing of your materials. 


Day 650 gal. Steam Jacketed Mixer. 
B. P. 150 gal. Unidor S. J. D. A. Mixer. 


Stokes, Dey. New fen, Hottman Mixers, 
from 2 to 450 el. with and without 
Jackets, Single, Double Arm Agitators. 


Baker Perkins and Readco Heavy Duty 6 
to 150 gals. Double Arm Jacketed Mix- 
ers with Sigma or Fish Tail Blades. 





J. H. Day 8 gal, Pony Mixer. 


Doy 100, 800, 





Established 1912 \y=7 
1500, 10,000 Ibs. 
Powder Mixers and ‘Sitters. 

Lee 85 gal. S. S. Jacketed Mixing Kettle. 


Pony M, ML Labelrites; World and Ermold 
Rotary and Straightway Labelers. 


Shriver 24” Jacketed, Oliver, Sweetland 
#2, Sparkler, Alsop Filters. 


Dry 


Pneumatic Scale Cartoning Line. 
Oliver cellophane adjustable Wrapper. 


Hayssen 8-18 adj. Wropper for Kraft or 
cellophane. 


Hudson Sharp Campbell 2W6 high-speed 
automatic cellophane Wrapper. 


Package Machy. DF, FA4, FA Wrappers 


STOCK — IMMEDIATE DELIVERIES 
Further Details and Quotations Available On Request 


New York:] 
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12—Sharpies Cen’ 
3—De Laval Multiple C Clarifiers 


B ey \ 41 Stainless Covored L. 


QUICK DELIVERY ON GUARANTEED EQUIPMENT 


SPECIAL: 5° x 15° Rotary Kiln Brick Lined Complete 


DRYERS & KILNS 
Vac, Shelf oom 40°42" shelves. 
ugeles Coies 742’ x & 6 x 45’ Rotary Dryers. 


automatic s 
int: Neil y7«xo cay May | Dryers. 


6-—Steam, & Electric 7! aot 
show Geen Watery Beyers & Kitna eued dak 


CENTRIFUGALS & pandas 





#200, 300 & 30 
FILTERS 


vat Filter, 
& Shriver 18", 24", 30", 


iz, 
Wood Filter 


a 
Sweetiand & Oliver Rotary Vac. Filters. 


Sostainices Alum., 


Kettles & Tanks. Also 
My VERIZERS & MILLS 


x 5’ Pebble Mills, motor dr. 
Mill. Also Jar Mitis, 


"Neill 20° Pulverizer, Also #i. 


Hv menegd 30” Rock caer Mill. 
—_ 
36 Steel Mill. 





Mil 
= — Btone Mil Mills. 
. 8. & Premier 14 H. P. S Coltold Mili 


MIXERS & SCREENS 
Baker-Perkins heavy d Sento arm Mixers, 100 
50 & 9 gals. motor drive 
H Fay single & double “arm sey 200 gal. 





Soiral M to 2500#% 
12—Portable Elec. Agitators 4 to 2 HP. 


MISC. & SPECIAL 
2—Buffalo 6’ dia. Vac. Crystallizers. 
Gould 75 HP. Centrifugal Pump, 250 PSI. 
4—F i Motor Driven Expeliers. 
New 6” x y. Lab Mixing Mills and Calenders. 
4—Farroll 2 Roll Rubber & Plastic Mills. 





ubber astio ’ ° 
itokes 2E Paste Filler up to 5 gal. 
igin % a Motor Driven. 


— 

arco # one jess Steel H sage 
i—Stokes & Sm th & Day Powder Fi _ 
6—Filling Machines. Liquid Paste & Pow 
Rotary & Single 
— 








Punch Tablet Me Machines, Yq ans 3”. 
Barrel B 




















«tng re inchinery for To roller Cau sap Li eo 


tion Moldi Fs Bhs pa 
Roller & Sereu Conveyors. Bucket Elevators. 
Boiler»—Gas, O11 & Fired. 


WE BUY YOUR SURPLUS MACHINERY & COMPLETE PLANTS 
PARTIAL LISTING, WRITE FOR BULLETINS. PHONE STERLING 8-9066 


STEIN EQUIPMENT COMPANY 


107 - Sth St., Brooklyn 15, N. Y. 


Sterling 8-1944 


Cable Machequip 


For Sale 


i—Eppenbach Staintess Steel Home Mixer, com- 
plete with a 72 HP Explosion-Proof Motor. 


double-arm, — blades, with 20 hp ex- 
—, proof mot 
i— Day #2, 75 $ Gal, Sptenien Mixer. 
5—Pebhie M is 40 to 500 Gal 
10—Pony Mixers, 8, 15 and 40 


i—Motor Driven Belt Conv: 
3—8”" Premier Colloid Mills. watercooled. 
2——-#281 Mikro-Pulverizers with 10 hp Motors. 


SPECIALIZING IN REBUILT MACHINERY 


Irving Barcan Company 
249 ORIENT AVE. 
JERSEY CITY 5, N. J. 
Phone—DElaware 2-6695-6 


For Sale 


i—Baker-Perkins 100 Gal. Stainless Stec!t Mixer, 


aa 
HIGH SPEED Roller an x24” to 16"x40". 
eyor. 








implex, 
motor, . 
tion like new, available now. Located N 


45 cu. ft. units, complete with 
ete, Used only 6 months, condition Ii 


ay, new condit 


R gau 
steel trucks, air brakes, w 
Williams clam shell pocket. thor: 
exvellent condition. 


A. J. O'NEILL 
Lansdowne, Pa. 


CLASSIFIERS: 4—Akins and Wemeo 54” x 33 ft., 
8 serew, hi 


FLOTATION EQUIPMENT: 7 banks, 9 colis each, 
blowers, —. 
wen SINK nw wens MILL: ay tons 


Levene yy CRANE: Nag Oot a ton cape, 


Phila, Phones: MAdison 3-8300—3-8301 











STEEL STORAGE TAN KS 


330,000 
Fey ay ait: 
6—1,000, 3 000 & 16000 Bi 





ah. Nort. 
LESTAN CORP. "ROSEMONT. F PA. 








516 
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COLUMNS—STILLS 


2 Aluminum Bubble Cap Columns, 36” 
dia. x 45 plate. 

1 Aluminum Bubble Cap Column, 27” 
dia. x 18 plate. 

1 Aluminum Perforated Plate Column, 
28” dia. x 36” plate. 

i Copper Column with 18—30” dia. per- 
forated plates and 10—24” dia. bub- 
ble cap plates. 

4 St. St. T347 Bubble Cap Columns, 6’ 
dia. x 30° H, 20 plate. 


CONDENSERS-—-EXCHANGERS 


3 Aluminum tub, 166 sq. ft. 

15 Alum, Coil Exch. 47 sq. ft. 

7 Copper tub. 20, 65, 90, 140, 1350 sq. ft. 
6 S.S. tub. 842, 14, 190, 236, 368 & 400 


sq. ft, 
3 S.S. Coil Condensers, 40 sq. ft.. 60# pr. 


DRYERS—-EVAPORATORS 


Stokes #59A Jacketed Vacuum Ro- 
tary Dryer, 18” dia. x 42” long. 
Atm. Double Drum Dryers, 22” x 38”. 
Buflovak Atm., Double Drum Dryer, 
24° x 36”, 

Cummer Rotary Hot Air Dryer, 46” 
dia. x 26’ long. 





FILTERS 


JUST PURCHASED 


1—AT&M 48” dia. Sependes ¢ Centri- 
fugal, St. St. Perfor. bask 

1—Stainless Steel T304 sore tank 
16,000 gal. 

1—Mikro Pulverizer #2—DH 

1—N. J. Pony Semi-Aut. Labeler 

4—Stainless Steel Bubble Cap Columns, 
6’ dia. x 30’ high, 20 pilates, Type 
347 St. St. 


2—650 ton Hydraulic Presses, 27” x 
27”, 18” dia. rams. 


2—Stokes RD-3 rotary 15-punch pellet 
Presses. 


1—Stainless Steel Pressure Vessel, 
600# WP, T3504, 18” dia. x 9°4” L. 
140—Stainless Steel Flanged Gates 
Valves, 1”, 14", 2" & 3”. 
6000 ft. Stainless Steel Tubing, T304, 16 
ga., 142" & 2” OD, 6’ lengths. 


CHEMICAL PLANT 


2—St. St. Jktd. Agit. Tanks, 450 gal. 
3—St. St. Vacuum Tanks, 260 gal. 
6—St. St. Tanks, 15, 100, 150, 200 gal. 
1—St. St. Exchanger, 23 sq. ft. 

1—St. St. Column 8” D x 26’ H. 
3—Adoms St. St. Filters. 

3—Worthite Pumps. 

2—Shriver St. St. Diaphragm Pumps. 








Sweetland #10, 21 leaves. 
Sweetland #12, 72 leaves. 

Swenson Rotary Continuous Vacuum 
Filter; Precoat type, 8’ dia. x 8’ face, 
rubber covered and lead acid proof 
construction. 

FEINC Rot Vacuum Filter, string 
discharge, “46” dia. x 6’ face, alu- 
minum, 

Pressure Leaf Filters, 70 to 90 sq. ft. 
Shriver 36” Filter Presses, rubber cov- 
ered, closed dely., washing. 
Shriver 36” C. I. P.4F., 20 ch, cl. dly. 
Louisville 8-roll Continuous Filter or 
Grains Press 24". 





NOW LIQUIDATING 


Equipment of Patrick Henry Brewery, 

Marion, Indiana: 

3—Horiz. Welded Heel Tanks, dished 
heads: 10,500, 11,300 and 12,700 

8560 jal, Vertical saeeet Welded 

Steel Tanks, 


hed head 
00 gal. Welded Steel Recta 
tanks—16'10" L x 7’7” 


Vertical Steel Cooker, 
sh Grain Conveying 


Sperry 24" Lf. Filter Press, 16 Ch. 
pressor with motor: 
10 x 10 


1 Stee, Shell * Tube Condenser: 1000 


Lot of” miscellaneous i t 
coolers, scales, kettles, tanks, bot- 
tling machinery, etc. 




















ff Ss 


can 


“a 


( 
rv 


1413 N. 6th ST. 
PHILA. 22, PA. 





KETTLES—REACTORS 


Stainless Steel, Type 347 Rutoclave or 
pressure tank, 250# pr., Elec. heated 
850° F; 17%” dia. x 9 high. 


70 Stainless Steel and Stainless Clad 


open top, steam jacketed kettles—10, 
40, 60, 80, 100, 150, 250, 500 gal. sizes. 


300 gal. T316 Stainless Steel Jacketed 
Tanks, 10# jkt. double motion agit. 


200 gal. Read Stainless Steel Jacketed 
Kettle, double motion agit. 10 HP. 


Aluminum Reaction Kettles, Jkitd. & 
Agit., 25, 60, 100 gal. and 250 gal. 


MILLS—PULVERIZERS 


Paul Abbe #6 Pebble Mill, porcelain 
lined, 32” x 36”. 


Hardinge Conical Ball Mill, 
Liner, 46” dia. x 24” long. 

1 Williams Hammer Mill, type AK; size 
A, stainless steel. 

5 Mikro Pulverizers, #1-SH. #1-SL 
#2-Sl, #2-TH, #2-DH A2DH 

2 Premier Colloid Mills, 6” st. st. rotor, 
type U-3 & V-3. 

1 Acme #812A Jaw Crusher, 


Steel 


EQUIPMENT. CORP. 


FOR-SALE—WE OWN IT OR CONTROL IT! 


TANKS 


35 Aluminum Tanks, closed, 4, 275, 330, 


480, 500, 1350 & 1450, 9000 gal. 


9 Horiz, Welded Steel Tanks. Lastiglas 


Lined, 15,200 gal. 

Vertical Rubber Lined, 6000 gal. open. 
Vertical Jacketed Pressure T 
Steel—30# steam jacket—6mm vac- 
uum internally: 

3—34" ID x 14’ H (approx. 700 gal.) 
1—23” ID x 10° H (approx. 230 gal.) 
1—23" ID x 9° H (approx. 195 gal.) 
15,000 gal. Vertical Welded Steel 
Clesed Fermenting Tanks, 80 Ibs. 
WP., turbine agitator with 40 HP 
motor; 970 lin. ft. 3” pipe coil. Ex- 
cellent condition. 








STAINLESS STEEL TANKS 
IN STOCK 


5700 gal. Horiz. T304—-NEW. 

1000 gal. pence Ses open top. 

1000 gal. Vert 

Hp yee Steel Tanks—from 9 gal. to 
gal. sizes. 

3000 gal. piagmontes Stainless Steel 

Tanks, 5’4” dia. x 18'9” long, insu- 

lated and agitated. Excellent for 

transporting, storage or holding. 








MISCELLANEOUS 


1 St, St. Bin, T316, 275 cu. ft. 

2 Bird Susp. Centrifugals, 48” dia. 
Stainless Steel Perforated Baskets, 

1 Fletcher 30” Jr. Centrifugal Extractor, 
St. St. Imperf. basket. 

5 DeLaval Centrifuges, models #600, 
74-11 and 94-01. 

2 Kux Machine Co. Model 25 Rotary 
Pellet Presses, 21 and 25 punch. 

3 Stokes Rotary Pellet Presses, 16 
punch, B-2, D-3. 
Selectro Vibrating Screens, stainless 
steel, 2 x 7’, double deck. enclosed. 
Stainless Steel Horizontal Sterilizer 
10# pr.. 24” W x 26" H x 36” L. 
Stokes Vertical Steei Jacketed Vac- 
uum Chamber and Impregnating tank, 
30” L x 25” W x 24” D. 


2 Vertical Agitators—40 HP gearmotor 


with Turbo #5B drive, 70 RPM, 
Porter heavy duty jacketed double 
worm mixer—75 gal. 








STAINLESS STEEL 
FABRICATION 


Pe agen aaigee, Water-quenched welds 
(if spec Specializing in lighter 
weight po ng (10 ga., 12 ga., 14 ga., 16 
ga., etc.). ae quantity of type 304 
ne type 3 yg carried in stock as- 
suring ato op delivery of tanks built to 
our specifications. Over 30 NEW wt 
th stock for pees ape nt shipment—from 
30 gal. to 5700 gal. sizes. 

Write: Attn. i Division 








PHONE 
STEVENSON 4-721¢ 
CABLE—PERI 
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SEARCHLIGHT SECTION 


CHEMICAL EQUIPMENT 


CENTRIFUGES 

24” Bird, type CH, SS. 
40” Fletcher, type 304 SS. 
40” Tothurst, perforated. 


COLUMNS 

24"x94"xY_", rubber lined. 
6'x29’ 347 SS, 21 trays. 
8'x36'x%4" (2—NEW). 


COMPRESSOR—AIR 
504 CFM @ 125 PSI w/motor. 


CONVERTERS 
12,800 sq. ft., 10°6x36" steel. 


DRYERS—wMISC 

30"x8" Stokes, Mod. 59AB, Vac. rotary 
5’x6' Blaw- Knox, Drum, atmospheric. 
24x28’ Proctor & Schwartz Conveyor. 
6'x35' Louisville Steam Tube, complete. 


FILTERS 


8’x12' Feinc, rotary, vacuum. 

8’x10’ & 11618", Oliver. 

No. 7 Sweetiand, 172 sq. ft., 41 taps. 
36” Shriver, C.1., 36 chambers. 

12” Sperry, ‘aluminum, 10 chambers. 


HYDRATORS—-ROTARY 
5’6"x22' Buffalo (2). 


KILNS—COOLERS—DRYERS 
7'x160'x%” (2). 


604-24 Sta. Stee! Roto-Louvre. 
5'6"x25'x9/16" Allis-Chalmers. 
5'x30'x%” Ruggles Cole. 
4'6"x40'x%" Traylor. 


REACTORS—ACID GLASS 


400 gal. Pfaudler, ASME. 
500 gal. Pfaudler, ASME. 


REACTORS—STAINLESSSTEELCLAD | 


3,000 gal. Jackt’d. ASME (NEW). 


STORAGE TANKS 

1350 gal. vert. 78”x5'3"x'2” ASME, 
3400 gal. 7'4’x10’x34” type 430 SS. 
4100 gol. 5’x28’x14". 

6000 gal. 8’x15‘x3¢” vert. ALUMINUM. 
6500 gal. TANK CAR TANKS, 76x28’. 
8500 gal. 8’x23’x5/16” vert. (NEW). 
12,000 gal. 8’x32’x14" (NEW). 

15,000 gal. 10'6”x23’x4" (NEW). 
135,000 gal. 30’x26’ w/coils. 


PRESSURE VESSELS 

1050 gal. 4’x12’x2” 106 PSI. 

1200 gal. 42x16’x5/16" ASME 125 PSI. 

1250 gal. 4’x14’ 106 PSI. 

1650 gal. 66”x11'x5¢” jktd., glass-lined 
150 PSI. 

8200 gal. 8’x23’x2” 390 PSI (4). 

16,000 gal. 96x45’x34” ASME 150 PSI. 

30,000 gal. 10’x47’ ASME 50 PSI. 


MISCELLANEOUS 


AUTOCLAVE—2000 gal, jkt. & int. 200 | 


REBOILER—2200 sq. ft. 84’x16’x3%4” 
960-11 /16” 1 ay 40 PSI. 

CONDENSER—Surface, 1035 sq. ft. Braun. 

CONVEYOR—Belt, 18” troughing, 100’ 
cc. rubber covered. 

CRUSHER—Two roll, 14”x16” spiked rolls, 

g-\ eihe gs 3900 gal. ASME U69, 


ELEVATORS—Bucket, 10’ to 50’ centers, 
x5" to 15"x12” buckets, 
KOMBINATOR—SS, Flowmaster K200. 


Phone or Write for complete descriptions, prints and prices. Ask for our current catalog. 
© Send us your surplus equipment lists @ 








70 PINE STREET 





HANOVER 2-4890 HP] NEW YORK 5, N. Y. 





Machinery & Equipment Merchants 


ie 





“Buy Reliable Equipment 
‘at Reliable Dealers” 


PARTIAL LISTINGS 


1—New 2000# S.S. Horiz. Spiral Mixer. 

1—Pfaudler Unused 500 Gal. Jack. Glass 
Lined Kettle. 

1—Pfaudler Closed 250 Gal. Glass Lined 
Tank. 

2—S.S. Condensers 370 Sq. Ft. Ea. 

1—Sweetiand #12 Filter. 

1—Shriver 18” Alum. P&F Filter Press. 

1—Sperry 24” C.1. Filter Press, Hyd. Clo- 
sure. 

5—Wd. P&F Presses 18”—24”—30”. 

2—Bird Sus. Centrifuges 48” SS. perf. 
Baskets. 

1—Tolhurst Unused 48” Center Slung 
Cent., Perf. SS. Basket, 7% H.P. 


motor. 
1—Bird 12” Stee! Sus. Cent. X.P. Motor. 
3—Vacuum Shelf Dryers 6, 10, 13 Shelves. 
1—Double Drum Dryer 32” x 90”, 
1—Buflovak 6’ Jack. Vac. Crystallizer. 
4—Stekes 212 C Vac. Pumps 100 cfm. 
2—Duriron 1%” x 1” S.S. Cent. Pumps. 
4—S.S. Jack. Kettles 150 Gal. Ag. 
3—Dopp C.!. Kettles 60, 250, & 600 Gals. 
2—Mikro Bantam Pulverizers—SS. & 
Steel. 
1—Mikro 2FF Brze. & S.S. Pulverizer. 
1—Rotex Screen 40” x 120” M.D. 
3—Alum. Bubble Cap Col’s 27” & 36”. 
2—S.S. 6’ Bubble Cap Columns, 
2—Erie City 200 H.P. Boilers 1504 W.P. 
5—Stainless Steel Tanks 100 to 5700 Gals. 


Fillers, Labelers, Cappers, Conveyors, 
Pebble & Ball Mills, Roller Mills etc. Send 
for Bulletin A-31 with complete listings. 


We buy complete plants or single items. 


New Y 


y 5-6680 














CENTRIFUGAL MOTOR PUMPS—Hew to 


sleeanan ‘x7’ cono—ASME—storage 3300 - 
10,000 ~ 12,000 . 15,000 gal. 


ae JAW-—#% x 4% 11 x 26, 


VACUUM PUMPS-—Devine 10x10 & Bronze 
4" steam jet. 


KILNS, ROTARY—4 x 30, 5 x 40, 6 x 80, 


CENTRIFUGES—Tolhurst 26", 40°—48" 
Rubber Lined. Laughlin B-4 Cont. 


LAWLER COMPANY 
Durham Avenue Metuchen, N. J. 
Metuchen 6-0245 








STORAGE TANKS 


—Prompt Shipment— 


TANKS — USED — 3000 

“gation a teed Welded construction— 

man- 

food products, 

lily white chemicals, solvents and fine 

lacquers. 

VARNISH TANKS—USED—51” diameter 

x 14°6” high (or long) \%”* Steel — 
Welded construction — 1700 gallons. 


NEOUS TANKS—Various sizes 
and types. 


ERMAN-HOWELL DIVISION 
LURIA STEEL & TRADING 
CORP. 


332 South Michigan Ave. 
Chicago 4, Ill. 
~ Telephone: Wabash 2-0250 


HORIZONTAL MIXERS 


2—1500# cap. dope mixers, glass lined, 
Igth. 11’ dia. 5’, steel constr. 

2—1500# cap, dope mixers, glass lined, 
Igth. 10’ dia. 4’, cast iron constr., 
steam jacketed, 15# press. 

These units are self-supporting bases, motr. 

driven. Prices and further information on 

request. 


DALTON SUPPLY CO. 
2829 Cedar St. Phila. 34, Pa. 











DEAERATOR TANKS 


20 Unused rubber-lined A.8.M.E. U-69 Code tanks, 

11’0” dia. 56°0°. 50 PSI internal 
urement. Immediate delivery ry. at $1100 300" en, 
For speci and 


ad itional aura, ¢ content TODAY 


GEORGE R. MARVIN COM 
1601 TAYLOR WAY TACOMA, WASHINGTON 











WORLD'S LARGEST INVENTORY : 


June 1953—Cremicat ENGINEERING 











Send for the Complete @@@ List! 


REACTORS 


3476 
3659 R3 


e. 
3564 er Bubble Ca 
©13-140 i 1000 Gal. 


14-141 
14-150 


14-151 
€14-152 
14-153 
15-154 


3585 


Bubble Cap Column; 27 "x36'; 


A. fumin; 18°x12'; 24 plate. 
Bubble Cap Column: 


btainiess Packed Column; 24°14’ Insulated. 
ayoreerens Column; t27 to's 20 cu. ft. 


tes. 
Steel Scrubber Column; 36°x20'; domed he 
urating Tower; 8'x36'6"; § 
wating Tower 
eeenh sine 
nk Vy ‘x6’ Type 316 $/S; with 


yy 
sa" x96" with steel receiver $4" x 
c Roccehers 
ries 


s. 
Psi. 
ie 2 sections; “247 x52'; 





2788 G 
©14-136 15°x16'6’ high with ac 


Ci4-137 
2018 


ie “* 
Sepper Msechketed see pouty 38% "x42". 
Spanos Steam Jacketed Vacuum Stilt; 


2 OCR with $/S coils; 


9908 H2 
9908 H3 
€13-161 
€13-162 
3470 


Harris Stainiess Vac. 
H x30'9" 


3 Stitt; 6'6"x10". 


ick at 
Statntese "Stoo rubbie Cap Column; 16 sec- 


tions; 8%4"x19' hi 


BALL and PEBBLE MILLS 


™m3-25 Enptorson Steel + 249 Mill Type DO; 2'x3'; 7% 
HP motor, balls, 
M3-26 a Stee Ball wilt; 2'6"x3'6"; T%HP with 
M3-27 Mee re “dacketed Ball Mill; 4’x5’; 15 HP XPL 
Gearhead m 

3443 ern. ne us Porc. Lnd. Pebble Mills; 
™mi14-28 

™m14-29 


3564 50 gail. Porc. Lnd. Pebble Mill; 70” x30". 
Mi14-195 = Bubr Lined Pebble Mill; 32°36"; 2 HP 


3403 Abbe nutestone Lined Pebble Millis; 54°x60"; 

arr. direct dr 

3673 cares Stock py Jar Mills; single or multiple; 

all sizes. 

™m14-200 iyo Ne. 100 Attritor; complete with 

M14-201 Patterson ‘Porcelain Lined Pebbie Mill; 
0" x42"; 25 HP mote . 

™mi4-197 HK parser Porcl. Lined Pebble Mill; 5’x6’; 

motor 

™Mi14-196 on Bubrstone Lined Pe' mill; 

mes Hardinge Conical Ball Mills from 22”x6' to 

‘x10’; motorized. 





SIFTERS—SCREENS 


m Rotex Sifter; 20°x48"; singie 
0"; 3 deck; 4 outlets; 1 


e deck; 3 separation; 49° x58". 
er GyreCentric jo. 300; 20°x84" S/S; 


$5-250 
$5-251 


3670-C3 
$5-252 


3515 
10008-7 
$5-253 


Orville be mm 


42's 
Tyler R de Screen; 3'xS’ with converter, 


ex e 
3484 A33 ie Separator Model & 100 with 
5 HP motor. 








NEW EQUIPMENT FABRICATED 
TO YOUR EXACT SPECIFICATIONS 


Expedited Delivery Assured By 
FMC Diversified Engineering 


Because our staff has been supplying good rebuilt 
equipment for over 25 years, the versatile ex- 
perience gained has given us decided advantages 
over most fabricators. 


The FIRST MACHINERY CORP. has been 
delivering NEW special fabricated equipment 
in Stainless Steel and most other metals in record 
fast time because of our highly organized speciality 
divisions. 











MIXERS (Heavy Duty Dough 
and Mass Mixers) 


3293 ES J. H. Day s/8 s gal. Double Arm jktd. Mixer ' 

Vacuum Cove 

Saher Pockine ry $ Double Sigma Arms; 12°x 

"x10"; 2HP XPL 

s ‘iH. Day 20 byt Jacketed Mixer; cored masti- 
ator arms; 5 HP. 

aan Ne. 2 Double Arm Mixer; 16°x12"x16" 
ry 3 HP mo 

4. H. Day Mgeu! 5 Sat, Sktd. Mixer; Vacuum 

Pare 74 HP m 

3533 £3 3 ie; 3, vibes. 20 Gal. Double Arm 

p Path g 2 “ 
ds |, 3.2 Day »Kevtbortd No. 4 Sigma Arm Mixer; 


3566 
3166 
2949 


™m26-214 


25-212 


™M26-213 H. Day bt Hor, Mixer; 30°x35"x68" with 
3 “HP PL motor 

3..H. Day Jkt. Ribbon Mixer; 175 Gal. 28°x 
_ To". 

2337 a& P. pe Jktd. Double Arm 100 gal. 
Mixers BS y both ends. 


Baker Perkin: 
Shredding Tyee 4 te 
sigma arms; ge: eth en 78. vty) ust") bry} ° 


Simpson 24° Lat we Size Mix Muller. 
Lancaster Mix Muller No. 3 with Skip Hoist 
Lancaster Model EAG4 Mix Muller complete 
with all accessories. 

Simpson 6° Mix mutter No. 2 with 25 HP 
moter and accessories 


Simpson Mixer No. 
Muller; 74 HP. 


Savage 200 ib. Marshmallow Beaters. 
£14, Pay Jacketed Egg Clipper Mixer; 20°x 
x28", 


2109 


7 Clas i pe Me m4] 


3677 D1 1 
“[acketed 


13-192 
3668 $2 
3427 


™mi13-191 


M13-195 1 48°x18" with 27°x8" 


2986 K6 
2682 


1-225 Farrell-Birmingham Banbury Mixer 1A with 
100/150 HP mote 


1-226 Farrett 


Birmingham Sanbury Mixer No. 5 
newly rebuilt. 


1-224 Birmingham Banbury Mixer No. 11; 


Far 4} 
600/450 HP motor. 


| RENTAL-PURCHASE PLAN | 








3424K4 
3561 


3417 
3549 


367349 
3544 
Bas 
3670 
3424K9 
3168 
weg? 
3273 
3434 
R4-230 
3327 
311362 
R4-227 


3598 
R4-231 


4.229 
R4-225 
2755 


DRYERS (Atmospheric) 


305381 
3668S1 
D8-147 
3168 
011-155 
011-154 
011-158 
11-159 


DRYERS (Rotary) 


3506 
3382 
6-147 
6-144 


DRYERS (Drums) 


D9-150 
D9-151 


EVAPORATORS 


1000C102 Cote. Siymingham Steet 


3274 
3475 
2895 
3515 
3587 
3670 
487 
12-161 


€12-162 
349787 


FRED R. FIRSTENBERG, PRESIDENT 


FIRST MACHINERY CORP. 


SEARCHLIGHT SECTION 


Stajntoss Reactor; of heated agitated; 24° 
ite intess Jktd. A ted; 18°«24" with cen- 
: Baa 


rs ser 
inte | Jktd. Agitated Reactor; 24° x40". 
et aa Shed. 300 psi: 

Ptaudier Glass Lined Jktd. Reactor; 16°x28". 
Plaudier Glass Lined Jktd, Reactor: 4'x4’; 





and Ace 


ser jes. 
Reactor 4'x4° heated with copper coil 
Saltese 475 Gal. Reactor 4'x5' Jacketed and 
a 


int i 
pic \> cheted Reactor: 40°28’ highs 
soo ta New Jktd. Agtd. 
Smotorize 
r feet trom Full Jktd. Agitated 
600 Gal. Reactor with Reflux Con- 
jlenser; ry | MP agitator 
« ©, om Sktd Vacuum Reactor; 650 
Ys. cuum Pan; coil heated: 2000 Gal. 
on 1000 Gal. Nitre Pot; 6x6’; Agitated 


> motor. 
tee! 2600 Gal. Jktd. Agt. Reactor; 8'x7'. 
inless Reactor; 2800 Gat. 7'6° dia. i25Pst 


eter; 3000 Gal, 10'5"x4'10" 
4  o Reactor; 3500 Gal. 6'x16'6": Jacketed; 
Steet Reactor: 64°x96" with steel 


: Jacketed; 





Receiver, 


P.as Repttoneve Apron Dryer: 12 Section; 

436° Lx7'4 4’6°H. 
" Aw Ay Dryer: 13 unit; 8 W.«78'! com- 

ote with accessories. 
} ha pren, Oryer; 12 Section; 5 Pass 8/6 
it; 

Loulgvitte Monei Counter Current Atmos- 

pos tad Dryer; 38° x16". 
ou mage Rotary Steam Tube Dryers 5'x28’ 


ayey pert Rotary Steam Tube Dryers up te 
Sautees Direct Fired Ret. Dryer; 3'xi2' with 


accessories 
Hersey Mone! Direct Fired Rot. Dryer 3x24’ 


with accessories 


Mortacntal, Steet Ret, Oryer or Cooker; Vac. 


ot 
Rotar ears "Dryer; 52°x102" with agitator 


eners Wells $/S Drum Dryers 5x10 with 
Rie Drum Oryer: 
NICKEL, 48°246". 
Besley 2 fe {ty Drum br yer) 2 25° 260". 
a reRe, Soult e alee Oryers; 32°x100"; 
x 


Satialp Stn hg 20" Dryers: 32°«72” and 


chrome 


Swenson Gs Quadruple Effect Long Tube Evaper- 
ator; 

Zaremba Siasie Cast tren Evaporator; 130 
sq. ft. Copper tubes. 
vane ingle Cast 
Sa AG 1600 — Copper 6'x10', cells, bare- 
metric conde etc 

Crott Reynolds Vac. Evaporator; 30’x6’ MONEL 
with accessories. 

Copper Vac. Evaporator; 66°x73" coils, heat 


fron Catandria type; 


ae 
Zahm £¥ Mosel Continuous Evaporater; 2500 


Buithevan.-b Double Effect 

opper steam chest, Baro 
ete. 7 and 190 sq. ft. eac 
Stainies: orate v 6; al 
kta 8: tte 


Ae . with 
© Sechessen: 


285 sq. ft. colts; 


chet ing Evaporators; 24°x21"x 
12’ lens. 





WoOrth 4-5900 


157 HUDSON ST. NEW YORK 13, N. Y.° 
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SEARCHLIGHT SECTION 


AMERICAN ... YOU Buy 
DEPENDABILITY IN 
VACUUM PUMPS 


NEW PORTABLE 
AND REBUILT — TESTED — 
GUARANTEED 
jiatue Gas) 2 Prev 
indsa; ) 


2 Pneu 
we (Gas) 2 “Paew 





BUY 
O YEARS OF 
AIR COMPRESSORS 


SURPLUS EQUIPMENT 


Latest Type Metallurgical 
and Chemical Equipment 


Excellent Condition 
Conical Ball Mill 10’ x 48” 





A FEW REPRESEN- 

TATIVE UNITS FROM 

OUR STOCK OF OVER 

300 COMPRESSORS— 
ALL MAKES—-CAPACITIES AND 

PRESSURES 

80 CFM 6x6 Worthington HB hiagton 
ll BS-1 210 C¥M wertpmanen 

on ot cu serrata HB 335 CPM Ingereo ar ous at 


CFM lilt ll ES-1 Worthington( Dewi} 4 Pneu 
pond CFM oe arenas ES-1 Worthington (Diesel) 4 Pnev 


3-WAY SERVICE 


CHICAGO PNEUMATIC 
TWO STAGE ‘ 
‘ertical Class-V- 
18/10aad hh tonne Blan Contre! 
$85 CFM 100-125 Lb. 300RPM—150HP Ingersoll 6/¢s3 's 


1060 CFM 100-125 Lb. 360RPM—175H P CFM Ingersoll 6/6x4 
1180 CFM 100-126 Lb. 400RPM—200H!' pi aa 
Direct connected 8 Fueenens or CFM Chicago 12x6 
MULTI-V-DRIVE CFM Worthington 18x7 
Two available Rebulit—Guaranteed 800 CFM Worthington 18x*% 


INSPECTION INVITED CPM Worthington sens 


1184 C 
1683 CFM American 24x1! 


MERICAN AiR Compressor Corp. 
N.Y. CHickering 4-7665 - North Bergen,N.J. Union. 5-4848 


| DEPENDABLE PROCESS EQUIPMENT 
Ali items In-Stock . . . Ready for Your | 
Inspection And Immediate Delivery 


8. S, Steam jacket — up to 250 gal. 
pewaer mixers 50 t Bsa ow 8 
lotte Colloid Mie a & M50 





Instruments and Controls 


The above items include all auxili 
equipment with individual motor 
control 220/440/3/60. The equipment 
may be inspected on foundations. 


Complete List with Specifications 
Availabie. 


THEVULCAN 
DETINNING CO. 


SEWAREN, N. J. 











@ 1—WE SELL REBUILTS... 
@ 2—WE BUILD COMPRESSORS . 
@ 3—WE RENT COMPRESSORS. 





VACUUM PUMPS (DRY) 


Ingersoll 6x4 
American 6%x6 














YOUR PREFERRED SOURCE FOR 
GOOD REBUILT EQUIPMENT 


&—Evaporators Steel, 350 and 2500 gals. 
Q—Quimby Pumps 1% Double Shaft 
—Unscrambler, Island 22” x 6’ 
—Intensive Simpson Mixer Size “oO” Style M 
—Pulverizers Mikro #1—2—3 & 4 

--Mills Patterson Jktd 6’ x 16’ & 4%’ x 5’ 
BR menage! Two Stage 8” type 32 

Nash Hytor Pump Model L 
Tablet Machine, Stokes RD " Complete 


-Cutters Rotary Abbe #1 & 2% 
—Louisvilte Rotary Dryer o x 50° 
—Eimco 8’ x 8’ Vacuum Filter Complete 
—-Autoclave 3500 gal. Jktd. & Agtd 
—Reactor, type 347 SS 30 gal. Cap. 
—Imp Mill Raymond §” x 18” Chamber 
~New Steel & SS Ribbon Mixers 
-4jroen SS Jacketed Kettles, all Sizes 





FOR SALE 


32” x 90° & 36” x 120” Double Drum pryere. 
2000 "eal. Horiz. 8.8. Tank, insul., 
250 Gal. 7 


um 
8.8. Mix ho water Jkt. 

. Truck Tanks, Trailerized, 

Jkt. je, 35” x 27”, 





bu jovac Ovi. Drum atmospheric Dryer 42x100 
i. jacketed glass lined reactor w/ 
agitation 
Laughiin Horiz. , Comionen ¢ 
5. S. Tanks byhy 2000 wal. agitation avail. 
te 500 h.p. Oil or Gas Fired 
with yon s 


Lehman 5-roti Mill 12” x 36” water cooled 
a cans Morse Hammer Milis 2000 to 4000 


‘Day Bota | aw size 81, screen 40” x 120° 
{a our he raed § warts 84 tray dryer 
Portable Electric Liquid Mixers 1/3 to 3 h.p. 


We Buy and CALL, WIRE, 
f] WRITE 


Homogenizers or Miscotizers. 
A ge) co 


a4 
by oo? ene 1 C.F.M 
148C oo th ‘Hi Vacuu RY ie HP. 
Hobart Grinder. 1'. 
Roots Connersville ‘Blower, 2 HP, 
30 ton Howe Suspension Tank Scale. 


Send us your inquiries 
LESTER KEHOE MACHINERY CORP. 
Now 


| East 42nd Street ork 17, N. Y. 
MUrray Hill 2-4616 





riTie Se sPmee sazmeu~c 


—Horizontal 10,000 gal. Steel Tanks Welded 
—Orville Simpson 26” x 48” Sifters 
—United Oliver Filter 8’ x 12’ a3 x 12” 
—Sparkler Filters Model 33-D Mi & 14-8-7 
—Evaporating Dish, Glass & Nickel Clad 
“WHAT HAVE YOU FOR SALE? 
for BETTER BUYS & SERVICE 


Phone SOuth 8-445 1—9264—8782 
You can BANK on 


EQUIPMENT 
CLEARING 
HOUSE, INC. 


289-10th ST.,BKLYN 15,N.Y, 





FOR SALE 
STEAM JACKETED 
STEEL MIXING KETTLES 
With and without Agitotors, capacities 300 
he to 5000 ib., prominent make, good condi- 


"PLASTIC MACHINERY EXCHANGE 
426 Essex Avenue conten, N. J. 
Cable Address: Plasmex, Boonto , 


| 

| 

| 

| 

| 

| 
Mikro Pulverizer 4-TH sereens | 
| 

| 

| 

| 

| 

| 

j 

I 

1 





SETARLICHEO tm 1080 


1051-59 WEST 35™ STREET 
CHICAGO 9, ILLINOIS 














NEW AND GOOD-AS-NEW EQUIPMENT 


HYDRAULIC PUMPS 


2—Worth. hydraulic vert. triplex pumps, 
type N.Q. fig. 1845, ser. nos. 1094902, 
1234510, size 1-%x6, 23.4 GPM. 
water liquid; disch. pres. 2300# 
PSIA, 125 RPM, disch. 142", suction 
2”, mounted on steel base for motr. 
drive, requires 40 HP motr, but no 
motr, new 1944, in splendid cond. 
Price on request, 


DALTON SUPPLY CO. 
2829 Cedar St. Phila, 34, Pa. 


#316 Stainless Steel Ta: 100, 200 & 360 gal. 
1 #480 Chrome, wrt . 


—Btainiess Tank # Tate deos. = L-oMedel 18 Shar oe 
acketed jess, Copper 


, steam jacketed. 
i—Model Stainiess Steel Centrifuge. 
Suateen. ae Drum R 
mixer, Steam Jacketed, 50 jade, —A. vGartett f To oP. Motor. 
as \ Vibrex 3x6 Vibrating Screen, gle * ame Tanks, o'x30'—Is 500 gal. each. 
. 9'1"x3" Stainless Stee! Jacketed liters. 
kers, 18°xi8” & 24°x28". a8 28 anh, wt ines 




















emeneninne. soars Tyee céc, 
new 
neice ie a Fae ak 3 phase motor 9-piates, 9-frames. 
Rotary Machines RD4. 
New Sherples Ol! Purifiers. 











odpm fo fer tee tal wach with colle—ueed Yor molec 
Fe LOEB Ge SON ca: Ma ANCASTER ave. 


o™. PHILADELPHIA 31, PA. 
520 
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SEARCHLIGHT SECTION 


$500,000 LIQUIDATION 


Former Maneely Chem. Div. of Wheatland Tube Co. 
WHEATLAND, PA. 116 miles from Youngstown, O. 


Installed new in ‘49. Can be seen under power. Used only a few months. 


3—PFAUDLER 2000 GAL. GLASS LINED 
JACKETED AND AGITATED REACTORS. 
1 Model RL and 2 Series XXL, ASME code 
with 3” bottom outlet. Each unit has a 
50” span three blade propeller agitator 
driven by 15 HP AC 3 phase 60 cycles, 
220/440 volt, splash-proof ball bearing 
motor. The units have glass coated steel up- 
ward deflecting baffle with restricted tip as 
well as 2-3” off center flanged openings. 


SEE PHOTO 


3—PFAUDLER 3000 GAL. GLASS LINED 
STORAGE TANKS. Model POW, open to in 


welded construction, each 8’ dia. 


‘deep, 3” bottom outlets. 


1—LIGHTNIN’ MODEL SEV 750 SIDE 
ENTERING AGITATOR with 20” monel 
propeller and bearing. 


1—INTERNATIONAL SIZE, NS-6 SIDE 
ENTERING AGITATOR with 3 HP motor. 


2—FEINC 5’ x 3’ MONEL VACUUM 
FILTERS, string discharge, complete with 
wash and compression mechanism includ- 
ing agitator, motors, Nash L-3 vacuum 
pumps, 14” x 24” monel receiver, Worthite 
| CG-1 motor driven circulating >ump. 


SEE PHOTO 


3—-BUFLOVAK MONEL EVAPORATORS, 
now arranged as double effect 148 sq. ft. 
per effect, one effect rapid concentration 
type, other effect vertical tube calandria, 
third effect 145 sq. ft. vertical tube calan- 
dria; can be used as 3 single or one triple 
effect, complete with condensers, ejectors, 
salt chambers, piping and all s Pa a 
accessories. SEE PH 





RECENT PURCHASES 


2—Shriver 18’ S.S. Filter Presses 
4—Devine and Buflovak, 20, 17, 
13 and 9 Shelf Vacuum Shelf 
Dryers. Single and Double 


Door. 
1—Haveg 1000 gal. Tank. 
6—150, 225, 350 and 625 gal. 
$.S. Vacuum Stills. 
3—Sweetland, #12, #7, and 
#5 Filters. 
1—Bird-Young, $.S., 4° x 2’ 
Filter. 
MANY OTHER DESIRABLE 
ITEMS IN OUR EXTENSIVE IN- 
ps bag ASK FOR OUR LIST 
RL. 











EVERYTHING SUBJECT TO PRIOR SALE ° 


1—HERSEY 3’ x 24’ MONEL ROTARY 
DRYER, direct fire counter current for 
either natural gas or #3 oil motor drive 
with 3 HP motor, and #300 American 
Blower Fan. SEE PHOTO 


2—MONEL STAND PIPES 12” OD, |—5’, 
1—12’ high. 


1—WALLACE & TIERNAN CHLORINE 
EVAPORATOR, hot water recirculating 
type 50,000 BTU per hr. with pressure re- 


ducer and shut-off valve and flow meter. 


1—RAYMOND FLASH DRYER, consisting 
of #40 RAYMOND IMP MILL, furnace, 
40 HP motor, 6” x 20’ screw conveyor, 8” 
double paddle mixer, recorder controller, 


and 16” belt conveyor. SEE PHOTO 


1—SYNTRON ELECTRICAL VIBRATORY 
COOLER MODEL F-45 20” OD x 16” ID 
with cooling fins. Projection inward 3”, 


length 5’10”. 


1—KENNEDY #2544 GYRATORY FINE 
REDUCTION CRUSHER, roller bearing, 
gearless type with 40 HP motor and spare 
parts, Serial #1618. 


1—KENNEDY SMOOTH ROLL CRUSHER 
24” x 10” heavy duty chrome steel rolls, 
one roll smooth, other roll has Stoodite 
steel tips, 2—10 HP motors. 


1—KENNEDY 4 x 60’ ROTARY KILN, 
\4” plate, welded, with firing hood, air- 
seal, self aligning bearing. 10 HP motor 
and variable speed drive. SEE PHOTO 


2—KENNEDY VIBRATING SCREENS type 
A ¥ x 8 totally enclosed construction, 5 
ee one double deck, one single 
deck, 


4—KENNEDY BUCKET ELEVATORS, #13 
mill type malleable iron chain, totally en- 
closed, 5 HP motors, 8” x 5” buckets, 
42'5", 37'6”, 37’ and 25’ centers. 


1—SLY AUTOMATIC CONTINUOUS DUST 
FILTER No. 68 TYPE 360 with exhaust 
fan, 4488 sq. ft. filtering area, vent fan and 
15 HP motor. 


GLASS LINED VALVES AND FITTINGS. 
1—SLY AUTOMATIC CONTINUOUS DUST 
COLLECTOR No. 34 TYPE 360, capacity 


2244 sq. ft. of filtering area with dust fan 
and 10 HP motor. 


ACT NOW 


Arrange to Inspect @ Representative on Premises @ Tel. Sharon, Pa.-6525 


1—ERIEZ PERMANENT MAGNETIC 


PULLEY 18” x 18”. 
— CLAD BINS 5’5!/” x 5’514” x 


1—SAME AS ABOVE OF CARBON STEEL. 


1—KENNEDY 36” DISC FEEDER !% ton 
per hr. ° 


1—ACME JAW CRUSHER, 9” x 16” size 
814, A, manganese jaws, with 30 HP motor. 


2—EXACT WEIGHT SACKING SCALES, 
pedestal type. 


1—KENNEDY CONTRA-FLOW GAS MIX- 
ING CHAMBER with explosion cone and 


combustion zone. 


1—14” x 15’ BELT CONVEYOR with 1/4 
HP motor. 


1—LINK BELT SCREW CONVEYOR 6” 
dia. x 30’ variable speed drive. 


1—GENERATING SET 15 KW, gasoline 
and natural gas driven, John Reiner model 
GGC-15 C, 0.8 power factor 3 phase 60 
cycle, 220 volt, 4 wire AC 1800 RPM with 
continental F-162 4 cylinder engine 28.6 
HP gasoline and 25.74 HP natural gas, with 
centrifugal clutch and outbored power, 
takeoff 75 AMP automatic switch and bus 


transfer switch. 


2—DURIRON MONEL PUMPS, Model 30 
series DEST 914, 100 GPM at 25’ head. 


2—DURIRON MONEL PUMPS, Model 40 
series M7B60, 100 GPM at 25’ head. 


2—DURIRON MONEL PUMPS, Model 40 
series M7MD70, 100 GPM at 25’ head. 


1—DEMING MONEL PUMP, Figure 40 BM 
#1 Standard motor drive, 2 HP motor, 50 
GPM. 


2—DEMING MONEL PUMPS, Model B 
type 1-RV, 1/2 HP motors, 50 GPM. 


1—LAWRENCE 144” HASTELLOY C 
PUMP, 5 GPM at 40’ head. 


Approximately 25 motors from 14 to 40 
HP AC 3 phase 60 cycle, 220/440 volt. 





R. C. COWEN, 


in collaboration with 
35 Worth St., N.Y.C. 





CHEMICAL 5 PROCESS MACHINERY CORP. 


Srand St 
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New York 13, N.Y 
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DRYERS 


2—6x40’ Rotary Hot Air. 
1—4 , 


Centrifugals and Clarifiers 
gee! Tolburst imperi. basket. 
set 3—36" suspended a 
oath stain. steel perforate basket. 
1—40” Tolburst suspended rubber cov- 

2—De Laval 54-81 Clarifiers, J. 4 
he les airtight Clarifier, s steel, 


Evaporators and Vacuum Pans 

















stain. steel and bronze. 


gee Rael oig ones 


WE BUY » WE SELL | | 


Single item 
“IT PAYS — TO TRADE — WITH LOEB” 
Complete Plants 
Phone BRunswick 8-5326 


wre 


# 


WE OFFER 


' MILLS 
1—Attrition, 5; t-Waldron 20”. 
12—Pubble and Jar Mills, 1 to 235 gal. 
“ao Mille and Homogenizers, 3 
10—Hammer Mills, % to 50 hp. 
2—Pot Mills, cast iron, 1@ and 
-roll Mills 


6—3 . , 12x32” and sex00”. 
1—2-roll Rubber , Birmingham, 12x24". 


MIXERS 


1—Readco 250 gal. work. cap. stain. steel 
dbl. 50 Ap. 
a 


2—I 
10—I 
3—2 “Alsop 1150 RPM. portable type. 
+t a Tanks, 50 to 600 gal. 


TANKS 


30—Stainless =e — Ry — 
new and used — S 10,000 ¢ 
2—1000 gal. steel j ted (100 in open 


MISCELLANEOUS 


Heat Exchanger: pan, 16.5 sq. ft 
Vacuum Pumps: Ss 05 CFM. 
Sanit Pumps Waukesha size 55, 100. 
Tablet ny ee DD2 rotary. 








Special Offering — Before Removal. 
Pfaudier glass lined Distilling Unit.: 
300 gal. Reactor, Condenser, Fore- 
warming Tonk, Storage Tank, Reflux 
Condenser, Receiver, ete. 








Davenport Rotary Press—3-A. 

Ciayten 100 HP Steam Generator. 

DeLaval Centrifugal Stili—i00 G.P.H. 

Buflovak double drum dryer, 32”x100" complete, 
Prater Mill included. 

Buflovak double drum dryer 32°x72” complete, 
Prater Mill included. 

Buflovak double drum dryer 32x52” complete, 
Mill included. 

Stokes Vacuum Pump, 105 CFM, complete. 

Lightnin D-1, D-2 & D2A slow speed portable 
agitators. 

Filter Presses (2” to 36” P&F or recessed. 

in Stock At All Times: New & Used Ketties. 5 to 
1000 gal. S/S or Plain steel. 

Robinson Gardner type mixer—model J—42.5 cu. 
ft. capacity. 

2—6000% Ribbon Mixers, jacketed, 100 PSI. 

B & P Size 15, double arm Mixer, jacketed 40 PSI. 

Portable agitators-—with new motors. 

Additional mixers in stock—ribbon and sigma 
blades, laboratory or 5 ton sizes. 

3000 gal. S/S horizontal tanks—Instailed. 

Complete line of S/S & Plain steel tanks in stock 
at al itimes. 

40 gal. NEW S/clad Kettles, complete, 40 PSI 
$160.00 ea. 


We have a complete inventory of Chemical Proc- 
essing Equipment on hand at all times. 


SEND US YOUR INQUIRIES 


AARON EQUIPMENT COMPANY 
1347 So. Ashland Avenue, 
Chicago 8, Illinois 





aging sige Surrey co. 











CRUSHERS—7” 
HING RO) 

af be 

Mis 


8. 
FINE CRUSHERS —#1, #1% and #2. 
DRYERS— 4 x 25", 4 
50° Tye 


Pp, EAT ROTARY DRYERS—70" 


72 to 36” i 

Ca =x 10° up to 54” x 24". 

#3 Mcoulty's #12. Also one 
gyratory crusher 


” 


Bepereter,, 
ns & Piuller-Lenigh vila 
#0, # 


D& Balt. M er ae up to 8" «ia 


, 8, 14’ x 16° dia 


—Used & Rebuilt Kilns—C ealete epee 


Ww. P. HEINEKEN, INC. 
50 Groad St.. N. 
Tel. Whitehall 4- 4246 





ROTARY DRYERS & KILNS 


70°x33" He ng Coles A-10 
2 es fuse PO aaa 
MISCELLANEOUS EQUIPMENT 
Hammer Mills: Jeffre 
Slugger, Gruendler 3 D. 5XD & 6XD Reversible. 
i Type IR | Masnetic Sepa 


Hereu 

ct “ng eteasene Hydrate. 

‘ lectric A pressors, 1300, pies & 3374 Ft. 
135—8000 & why 000 Gal. Tank Car 

45 Ton Diesel Locometive 

1750 Ft. Chgo. Pneu. Elec. Compressor. 


STANHOPE, 60 E. 42nd St., N. Y., 


WoC Williams #30. 





Select from 


710,000 mms 
Good USED EQUIPMENT 


SOLD «+ BOUGHT « TRADED 
“'V FULL FINANCING Up to 24 months 
V RENTAL PLAN No capitol investment 
‘VV LAYAWAY PLAN A deposit will hold 


M V4 $)24RY AND 








17, N.Y. 








MIXING QuIrMENT 


Stationary 
AGITATORS 


Rubber - 
es COMPRESSORS . BLOWERS * 
PUMPS @ EXP. PROOF MOTORS 


Surtrion 


138 GRAND ST., N.Y.C. 








ROTARY CONVERTERS 


Two 1500 KW Westinghouse rotary 
converters, 250 DC volts, 6000 DC 
amperes, 6 phase 60 cycle, 450 RPM, 
each with 13.8 KV transformers, and 
AC and DC switchgear. 


One 3000 KW General Electric rotary 
converter, 250 DC volts, 13000 DC 
amperes, 6 phase 60 cycle, 300 RPM, 
with 13.8 KV transformer and AC and 
DC switchgear. 


Address: Sales Department 


Pennsylvania Salt Mfg. Co. of Wash. 


P.O. Box 1297 Tacoma 1, Wash. 











FOR SALE FOR SALE 


One (1) twelve unit 8'0” wide, Type “U", 
Single Conveyor Proctor & Schwartz Drier. 
Overall dimensions—width 11°'9”, height 
80”, length 88'0” complete including: 
1—-Type 316 20 ga. stainless steel slotted 
conveyor belt. 
Heating coils, Headers & Accessories. 
12—-Circulating Fans with motors 
5—-Exhaust Fans with motors. 
2—Granulators with motors. 
i—Hydraulic Oscillating Conveyor. 
Motor Control Panels complete. 


CONSOLIDATED CHEMICAL 
INDUSTRIES INC, 


640 Esperson Bldg. Houston 2, Texas 











§22 


RENTAL OR SALE 
BOILE R S 


DIESEL ENGINES — STEAM TURBINE 


GENERATORS 


TRICKLER & 
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JUST WHAT YOU 
DREAM ABOUT .... 


YOU FIND IN THE EQUIPMENT 
YOU BUY FROM 


GELB 





tion with Monel Screens. 





1—Sweetiand #2 Stainless Steel Filter, 12-16’’ Leaves, 28 


sq. ft. 
1—Feine Stainless Steel Rotary Vacuum Filter, 5’ x 3’. 
2—Oliver Rotary Vacuum Filters, 5'3°° x 6’, Steel Construc- 


1—Bird 24” Monel Screen Type Centrifugal Filter. 

1—Oliver Homogenous Lead Filter, 8’ x 

1—Sperry Aluminum Plate & Frame Filter Press, 42" x 42", 
Closed Delivery, 3° Frames, 35 Chambers. 








DRYERS—KILNS 


1—Vulcan Rotary Kiln, 7’x120’. 
wae lk Vacuum Shelf Dryers, 5, 9 & 20 


1—Buflovekk Double Drum Dryers, 32°'x90"’. 

1—Louisville Steam Tube Dryer, 6x50’. 

2—Buflovak Vacuum Drum Dryers, 24'"x20". 

1—Devine Rotary Vacuum Dryer, 5’x25’. 

2—Buflovak Double Door Vacuum Shelf Dry- 
ers, 20 shelves each. 


FILTERS 
1—Shriver Stainless Steel Filter Press, 24''x 
24", Cl Chamb: 


Frame Filter Presses, Closed Delivery, 
35 Chambers each. 
1—Sperry 42” C I Plate & Frame Filter 
Press, 16 liv. 
Press, 12” Bronze Plate & nines nel 
Press, Closed Delivery, 9 Chambe: 
‘ens PAF Filter | onl 40 


‘ilter Presses, 
Closed Delivery, 24 & 25 Chambers. 
5—Sweetland Filters, #2, 5, 7 and 12. 
1—Oliver Rot Steel Filter 3x1’. 
1—Shriver 24x24" cast iron, closed deliv- 
ery, filter presses, 3 eye, 23 chambers. 
2—Sperry C I closed delivery Filter Presses, 
24x24", 30 chambers. 


CENTRIFUGALS 


1—Fletcher Stainless Steel Suspended Type 
Centrifuge, 40° Perforated Basket. 

2—A. T. & M. 8 & Susp. Centrifuges, 48” 
Imperforated Baskets. 

1—Fletcher 40” Centrifuges, Bronze Perfor- 
ated Basket with Motor. 

1—Tolhurst are Stee] Suspended Type 
Centrifuge, 40’ Imperforated Basket. 

1—Fletcher” 48” = manage Bronze Perfor- 

ated Basket. Moto: 

1—Sharples cont, mang "Stee! Super D Canter, 
Model PN-14. 

6—Sharples #16-Y Stainless Steel Super 

Clarifying Centrifuges. 


1—Buflovak Type 347 Stainless 
Steel Rotary Vacuum Dryer, 
5’ x 20’ with all auxiliary 
' equipment. 











MIXERS 


1—Baker Perkins 8.8. Jacketed Double Arm 
Mixer, Sigma Blade, 9 gal. 
3—Baker Perkins Steel }«cketed Mixers, 200 
gal. Working Cap., Sigma Blades. 
1—Nettco Drive, Model WT 27, output speed 
16. 
1—Banbury Mixer #1. 
1—Simpson #1 Intensive Mixer. 
4—Baker Perkins Steel Jacketed Mixers, 
Sigma Blades, 100 Gals. 
3—Baker Perkins Stainless Steel, Jacketed 
Mixers, Sigma Blades, 100 Gals. 
1—J. H. Day Jacketed Powder Mixer, 5000 
lbs. Center Discharge. 
3—Turbo Steel Jack. Mixers, 700 Gals. Each. 
12—Simpson 70 Intensive Mixers “Unused”. 
1—Readco Stainless Stee] Jacketed Double 
ae Jacketed Mixer, Sigma Blades, 225 


1—Baker Perkins Stainless Steel Dis; ersion 

Mixer, Size 15, Type VUMM, 1 als. 

= cap., 150 gals. total cap., 75 HP 
rive 


PULVERIZERS—GRINDERS—MILLS 


1—Stewart Bolling 2-Roll Mill, 6x12". 

1—Mikro #3TH Mikro Pulverizer with 30 
HP Motor. 

1—Mikro #3W Pulverizer. 


1—Mikro #2TH Pulverizer, Stainless Steel & 
Constr with Motor. 


1—Abbe #2 Master Rotary Cutter. 

1—Ball & Jewell #0 8.S. Rotary Cutter. 

2—Ball & Jewell #2 Rotary Cutters. 

1—Blaw Knox Air Mill Pulverizer. 

1—Mikro Stainless Steel Atomizer #6. 

3—Thropp 2-Roll Rubber Mills, 18x50”. 
#2 Buhrstone lined Pebble Mill, 





1—Gensndies #24-40 Hammer Mill. 
1—Thropp 2-Roll Rubber Mill, 10’’x24’’. 


1—Sprout Waldron #36 Attrition Mill with 
2-75 HP Motors. 


som mnesearrnerm sien octet Established 1856 —— 


~R.GELB & SONS, i. 


CHEMICAL, RUBBER, OIL, 
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1—Pfaudier Glass Lined Jacketed 
Vacuum Reactor, 500 Gols 
1—Pfaudler Glass Lined Jacketed Kettle 
with Anchor Type Agitator, 150 Gals. 
12—Koven Stainiess Steel-clad — 
Vacuum Kettles, 380 Gals 
1—Combustion Engineer Stainless ‘Steet 
Jacketed Autoclave, 500 Gal. 300 


PSI. 

1—Patterson Stainless Steel Autoclave 
with Turbine paiater & Explosion 
Proof Drive, 2 Gal., 225 PSI. 


AUTOCLAVES—KETTLES——TANKS 


1—Monel Storage Tank, 1,300 Gals. 
2—Blaw Knox Steel jacketed Autoclaves, 
300 & 500 Gals. Cap., PS.1. Working 
Pressure 500 Lbs. 
1—Glascote glass lined Jack. vac, reactor, 
1600 gals. cap. os ee ow 
ae St Steel Jacke Autoclave, 900 
Gals. Cap., Internal Pressure 120 Lbs. 
1—Artesian Steel Jacketed Kettle, 1,000 
Gals. Cap., with Rake Type Agitator, 
ASME Code, 50 Lbs. Pressure. 
. P. Devine Jacketed Vacuum Reactors, 
Gals. Cap. . 
St Tank, 10,000 Gals. 
Cap., 125 PSI, ASME Coded. 
25—Steel Storage Tanks, 9,000-17,500 Gals. 
aa “4 Rubber Lined Storage Tank, 4,500 
ais ° 














MISCELLANEOUS 


3—Downington — ee Heat Ex- 
changers, 45 “Rastelloy 

1—Struthers Wells . % elloy 8 B Heat Ex- 
changers, 450 sq. 

1— Foren Warthite ‘a with ‘7M 
HP Motor, Model #3CTIA. 

3—Nash Hytor Vacuum Pumps, Model 


#T8-12, - 

1—-Siee, Stetetens Steel Heat Exchanger, 60 
sq. ft. 

l1—Ambaco Model 3A Heavy Duty Horizon- 
tal Continuous Baler. 

1—Vulcan Copper Condensers, 300 sq. it. 

1—Dayton Dowd Centrifugal Pump, Stain- 
bens oraee Size aM, 21”. PM at 40’ head, 


or’ Centrifugal 
Wortingion ks #3 ‘Su. 4x3". oe 


PLASTIC and FOOD PROCESSING MACHINERY 


* UNionville y ‘4900 


_ STATE HIGHWAY No. 29, 
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PATENTS 
REPORTS 
TESTING 





PROFESSIONAL SERVICES 


RESEARCH 
MANAGEMENT 
TRANSLATIONS 
CHEMICAL AND BACTERIOLOGICAL ANALYSIS 


PLANT DESIGNS 
INVESTIGATIONS 
GENERAL CONSULTING 














R. S. ARIES & ASSOCIATES 
Chemical Engineers & Economists 
COMMERCIAL Cfamarca AL DEVELOPMENT 
Burveys—Techajeal and Economic 
Design & Initial Operation of Complete Plante 


vnc, New Product Berelopment 
400 Madison Ave. EL-5 York 17, N. ¥. 


READER MAY CONTACT 

tie consultants whose cards appear on 
this page with the confidence justified 
by the offering of these special services 
NATIONALLY. 


JAMES P. O‘DONNELL 
Engineer 
CHEMICAL AND PETROLEUM PROCESS 
PLANTS 
Design-Procurement-Construction Supervision 


Start-Up 
89 Broadway, New York 6 











W. L. BADGER 


309 South State Street Ann Arbor, Mich 
CONSULTING CHEMICAL BNGINEER 
Evaporation, crystallization, and Heat Transfer; 


Complete plants for sait and caustic soda; Complete 
Dowtberm installations, 





KNOWLES ASSOCIATES 


Oh Metallur gical—Mech 


Engineers 





Consultation — Design 
Complete Plants — Equipment 
Heavy Chemicals — Ore Dressing 


19 Rector Street New York 6, New York 
Bowling Green 9-3456 


PATCHEN AND ZIMMERMAN 
ENGINEERS 


Chemical, Process, and Industrial Plants 
Investigations—Reports—Desi gn— Supervision 
Augusta, Ga. Atlanta, Ga. Anniston, Ala. 














J. PAUL BISHOP | AND ASSOCIATES 
Consulting and Engineers 
Chemical 

Specializing in: 

Desi, Estimating and Engineering of New 
and M izing of Old Food and Chemical Plants 
and Processes. , Kno 

= 


Write P.O, . 
Champaign Tilinois 


KOHN & PECHENICK 
Consulting Chemical Engineers 
Plants — Process — Equipment 
DESIGN 
Reports Troubie-Shooting Appraisals 
262 Huron 8&t. Brooklyn 22, N. Y. 


GUSTAVE T. REICH 


Consulting Chemical Engineer 
DEVELOPMENTS — OPERATION 
CARBONIYDRATES INDUSTRY 
BY-PRODUCTS 
CARBON-DIOXIDE — WASTE DISPOSAL 
1422 Chestnut St. Philadelphia 2, Pa. 














CARL DEMRICK 


Technical Translations 
Send for Circular 
58 Bo, Broadway 





Yonkers, N. Y. 


THE KULJIAN CORPORATION 


Consultants @ Engineers @ Constructors 
Chemical ¢ Industrial ¢ Process 


1200 N. Broad St. Phila, 21, Pa, 
Offices Throughout the World 


SANDERSON & PORTER 
Engineers and 
Constructors 


+ Chicago ° San Franeisco 














RICHARD F, ENNIS, JR. 


Consulting Chemical Engineer 


Engineering and Boenorate Studies 
Design-—Develop 
Linciln-Liberty Bldg. 





Philadelphia 7, Pa. 


CHAS. T. MAIN, INC. 
Engineers 
Industrial Plants 
Reports Design Supervision 


80 Federal Street Boston 10, Mass. 
317 So. Tryon Street Charlotte, North Carolina 


J. E. SIRRINE COMPANY 


Engineers 
Plant Design & Surveys covering Chemicals, Elec- 
troche Trade 


mical and Metallurgical Production; 
Waste Disposal; Water Supply & Treatment; 


South Carolina 














RESEARCH~ ie DEVELOPMENT 


Organic and ps oki yr nore 
Processes—Produchs 5 


250 Bast 43rd St. New York 7%, °N. Y. 
. a2 


MARCO, COMPANY, INC. 


Researchers—Machine Designer s——Consultante 


Specializing the development of continuous 
processing matbods and = ow nord ‘pecpoesainen: for 
chemicals, food and other prod 


Third and Church Streets, cane 40, Delaware 


MARCUS SITTENFIELD 
Consulting Chemical Engineer 
Plants - DESIGN - Equipment 
Economic - SURVEYS - Technical 
Process - DEVELOPMENT - Product 
Registered Professional Engineer 
1411 Walnut St. Philadelphia 2, Pa. 














FRASER-BRACE 
ENGINEERING CO., INC, 


Design Snoteaie @ Constructors 


i Meer Electric Developments 
ees * Explosives, & Industrial Plants 
emical & Process Indust 


ries 
Raliroad ort Facilities 
10 Rast 40th St. New York 16, N, Y. Lex 2-5870 


C. L. MANTELL 


Consulting Chemical Engineer 


Process Research and Engineering 
Development 


457 Washington Street New York 13, N. Y. 


FOSTER D. SNELL, INC. 
Laboratory & Pilot Plent Projects 
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WORTHINGTON ANGLE GAS-ENGINE COMPRESSOR installation in a gas pipeline pumping station. 


Now ...more horsepower, higher efficiency 
in Worthington Angle Gas-Engine Compressors 


New LTC-H compressor has all advantages 
of famous LTC plus high compression 


This new Worthington LTC-H Angle Gas-Engine 
Compressor—the latest Worthington advance in its 
engine-compressor design—is typical of the kind of 
improvement achieved by Worthington engineers 
throughout many years of leadership in the manu- 
facture and application of compressors and large 
internal combustion engines. 

The new high-compression engine-compressor has 
considerably higher horsepower ratings than its well- 
known predecessor, the LTC, but runs cooler and on 
less fuel. LTC-H users will find the new unit is built 


to give the same day-in, day-out service that has 
given all Worthington Engine-Compressors a repu- 
tation for extreme dependability throughout the gas, 
petroleum and chemical worlds in pipeline pumping, 
refinery operations, public utility gas distribution, and 
service in natural gasoline and pressure maintenance 
plants, petro-chemical and synthesis plants, and refrig- 
eration plants. 

Write for more information on this latest develop- 
ment in Bulletin L-690-B1B or let us know that 
you’re interested in conversion of your present unit. 
Worthington Corporation, Compressor Division, 
Buffalo, N. Y. 


K.2.36 


NO OTHER COMPRESSOR WILL OUTPERFORM A WORTHINGTON 
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TEFLON by 
ETHYLENE 


SPECIALISTS 


Because we produce only Teflon our 
full resources and attention are de- 
voted to the production of Tefion 
and to the solution of your Teflon 
problems. 


Immediate delivery of standard 
stock sizes of Teflon rods, sheets, 
molded and extruded tubing from 
our plant or from the following 
distributors: 


Abbott & Biddle Insulating Fabricators 
2413-27 Federal St. 150 Union Avenue 
Philadelphia 46, Pa. East Rutherford, N. J. 


Ray Miller Company Ray Miller & Co. 
42% Kanawha Tpke. 1210 Hays Street 
So. Charleston, W. Va. Houston, Texas 


Nelte Industries 
53 W. Jackson Bivd. 
Chicago 4, Ti. 
Pin cou te your letterhead 
our ietest F Product & Price List. 


ETHYLENE CHEMICAL CORP. (Dept. 810) 
245 Broad Street, Summit, New Jersey 


Pleese mail copies of price 
ond size lists to: 








(name end position) 








ETHYLENE CHEMICAL CORP 


245 BROAD STREET © SUMMIT, N. 3. 
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SMOOTH — VIBRATIONLES¢ 


PROPELLERS 
for MIXING, STIRRING, 


AERATING, PUMPING, etc. 


Manufactured by an 
exclusive process, 
MICHIGAN propellers sie. 
are perfectly balanced fe. 
to avoid whip and ep 
strain on shafts. And 
because ee their 
»f thi ick- . superior functioning 
A copy of this quick read a 
ing, 8-page booklet is yours parts of the 


for the asking. It contains products of 
: many leading ~ 
many facts on the benefits equipment j MODEL 


derived from your business nese jf GDA ~ MIXER 
‘ rers. j 

paper and tips on how to r po yore neg 

read more profitably. Write meprngesa yd 


for the “WHY and HOW : 
for special application 


y and replacement, as well as original equip- 
booklet. ment, in a wide variety of metals =e in 
6 6s ae ee eee n> Blagg to 60". Write for latest data 


pony, Room 2710, 330 Wer PPP RL a) 


42nd St., New York 36, N. Y. aes k A 3, MICK 








| 
| 
| 


} 
| 
} 





NOW — take 
PIPELINE TEMPERATU 


... without shutdown 
for thermocouple 
installation 


This new BAYONET 

CONTACT THERMOCOUPLE WITH 

PIPE CLAMP ADAPTER attaches quickly 

and easily to the outside of a pipe—does 

not project into pipe. It is installed without 

inserting wells, tees or drilling and tapping holes. The sensitive 
tip is spring-loaded for good thermal contact and responds 
rapidly to temperature changes of the pipe surface. Furthermore, 
the thermocouple can be detached and used again elsewhere. 
Excellent for steam, process, or heat transfer lines where you 
must know temperatures at various points. Inexpensive . . . 
accurate. 


Standard adapters fit pipes from %4"’ to 4”. 
on We can make even larger sizes, if you wish. 


Thermo Electric @.x 


FAIR LAWN MEW S€R2.35 & VY 
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BETH-TEC ueatine system... 


...up to 1000°F WITHOUT PRESSURE 


S 


wy 


Design 


BETH-TEC process systems 
anticipate the requirements 
for efficient industrial heat- 
ing and cooling duty in the 
range from 700°F to 1000°F. 


BETH-TEC system at the plant of ao 
large organic chemical manufacturer. 





SAFETY —The heat transfer medium has negligible vapor pres- 
sure. It is non-toxic, non-corrosive, non-fouling, chemically 
stable, ‘and inexpensive. aces Canna ten 


if 
SIZE RANGE—Standard units available for duties from Y tag _— te ee 
500,000 to 5,500,000 Btu/hr. Designs for other duties can 
be provided. 


CONTROL VALVE 





SALT PUMP 
EASE OF INSTALLATION—Constructed in several large sec- | 
tions for easy installation with minimum erection costs. 














COMPLETE—Furnished with salt pumps, tanks, piping, and in- 
strumentation, as required. 


ECONOMICAL— Maintenance and operating costs are low. 


Beth-Tec systems are also custom-made to meet special re- 
quirements such as severe process duties, heat removal from 
reaction vessels, special instrumentation, etc. Beth-Tec Cooling System 

Beth-Tec systems can also be adapted for high tempera- 
ture heat transfer media other than molten salts. 




















es ; Diegrom of typical BETH-TEC 
For full details regerding Beth-Tec units, write eystem for cooling application. 


BETHLEHEM FOUNDRY & MACHINE CO. 


Process Equipment Division 


BETHLEHEM, PENNSYLVANIA 
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PRODUC] 
BY 











SHOE NE een: 


INFRARED ANALYSIS 











How Six Leading Firms Cut Costs with Infrared 


MERCK & COMPANY 
For assay of penicillin G in fermentation 
broths. Cost $3.50/assay. Time: 2 hours. 
Faster, cheaper and less tedious than 
other methods. 


A. B. DICK COMPANY 
For selection and control of raw 
materials; control of finished graphic 
arts products. Most tests completed 
in 2 minutes compared to 2 days for 
conventional methods. 


g 
Perkin-Elmer Spectrometer at A.B. Dick Company 


E.1.du PONT de NEMOURS & CO., INC. 
For rapid, accurate determination of 
small amounts of water in Freon. Five 
minutes per determination-—accurate 
to 1 ppm. 


SMITH, KLINE AND FRENCH LABORATORIES 
Assay khellin and visnagin, two new 
drugs, in seed extracts. Drugs are diffi- 
cult to distinguish by conventional meth- 
ods because of chemical similarity. It is 
a 20-minute routine for infrared. 


Spectropbotometer at Smith, Kline and French 





HOOKER ELECTROCHEMICAL CO. 
Concentration of gamma isomer in benzene 
hexachloride. Infrared routine completed 
in 10 minutes, at a fraction of cost 
and time by other means. 


Perkin-Elmer Spectrometer at Hooker Electrochemical 


JULIUS HYMAN & COMPANY 
Production control for insecticides, raw 
material specification, etc. Two instru- 
ments run 24 hours a day on 8—hour shifts 
for 4000-5000 analyses per month. Less 
than 3% down time. 


Perkin-Elmer Spectrometers at Julius Hyman @ Co. 
—_--@—-——— 


Bulletin #100 containing complete details on these case 
histories will be sent on request. Our laboratory is at 
your service for complete evaluation of infrared methods 
to your ‘problems. For additional information write to: 


The Perkin-Elmer Corp.,880 Main Ave., Norwalk, Conn. 


KLMER 


PERKIN 
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Chiral 


How Reader Service Works 


The Reader Service postcard inside the bac cover 
makes it easy to get more information on any of the 
chemicals, equipment or services listed here. The 
oy has corresponding numbers for each of the 

numbers in this directory. Circle the num- 


nginering Header Jor 


address; mail the card to us. Answers will come 
direct to you from the companies. The letters, 
L, R, T, B, locate ads on the page: left, right, top, 
bottom. The letters a, b, c and A, B, C indicate first, 
second, third, etc., item in an ad or on a particular 


end POF the items you want; fill 


CHEMICALS 
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Asphalt base 
For metals, bulletin No. MC-6. .. 
Detergents 
In fertilizer manufacture 
Santomerse 
Deuteroparaffin 
PRN soo ss oe Gove bake Rae 352K 
Diethanolamine 
Dyestuffs 
Electrochemicals 


. 337 


Finish for nylon 

Fungicides 

Gelling agents 

Glues, animal 

Glycols 

Gum arabic 

Hard rubber 

Herbicide, isopropyl N-(3-chloro- 
phenyl) carbonate 

Intermediate, for pyrozclone type 
dyestuffs 


2 

274A, 278A, 350M, 354 

Lubricants, oil, industrial 73 

Methylamines, data sheet No. 12.... 

Methyl] toluenesulfonate 2 
Monoethanolamine 

Napthas “ 

Chieaie chemicals 

Ozone 

Pelargonic acid 

Pentachlorophenol 

Petrochemicals 

Petrohols 
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out the return page. 


Phosgene compounds, bulletin P-156 
172-173e 

Phosphates 

Phthalic anhydride 

Pickling acid inhibitors 

Pigments, iron oxide 

Plastic 

Plastic insulation 

Plastic rubber 

Plasticizers 

Polyols, sorbitol 

Polyvinyl materials 

Resins 
_ For protective coatings........... 455 
MN as Fieve saesheces oie ,-117 

Roofing process 

Rubber-base coating 

Silicone dioxide 

Silicone varnish 

Sodium 

Sodium acid pyrophosphate... .172-173d 

Sodium pentachlorophenate, bulletin 
0-23 172-173b 

Sodium, high surface 

Sulfated ester 

Sulphur 

Surfactant, monionic 

Triethanolamine 

Unsaturated glycol 

Uranium 


EQUIPMENT 


Absorber, HCI, impervious graphite, 
catalog section S-7460 
Accumulators, steams 
Adaptors 
Air conditioner 
Air ee self-contained 
Air conditioning equipment 
Air handling be ga 
Air handling equipment 
Blowers, centri , Single stage. . 
Fans, chemical installation 
Ventilators, roof power 
Air temperature control equipment, 
atmospheric 
Atomizing apparatus, liquid 
Autoclaves ... 
— industrial truck 
ttery, storag: 
Belts, V pa 
Bins 
Aluminum, bulk handling 
Pulsating 
Storage, industrial, glazed tile. . 
Boilers 
Steam 
Steam, self-contained 
Waste heat 
Waste heat, fire and water tube. . 


. .T130 


424 


Brine making process, lixate........ 
Broke, contact water 
Brush strip, as machine component. .338 
Building sheets, asbestos-cement 
Buildings, standardized 
Cabinet, storage 
Calculators, duct size 
Calendars, for rubber & plastics, 
bulletin 196 
Casters 
Castings, high alloy 
Centrifugals, open top 
Centrifuges 
Chain, riveted roller 
Chambers, vacuum-pressure 
Chemical apparatus 
Classifiers, air 
Clothing, industrial 
Clutch, overload release .......... 
Compressors 
Air 
Automatic control, bulletin 
A-56 
Heavy duty, bulletin 1.1K5.... 
Gas-engine, bulletin L-690-BIB.... 
Gas-engine driven 
Refrigeration, two-stage, freon 
Computer, differential equation, 
WE FO Fas seeks uk § <8 0s 


Condensers 
Evaporative 
Glassed steel 


Condensing, vacuum pumping & 
recooling apparatus 


Containers 


Bags 
“Rtultiwall Ue bias dite eRe 14, T164, 416a 
REESE Pome ae pares 294 
Sharkraft 
Waterproof, paper lined 
Drums, aluminum 
Sacks, multiwall 
Conveying systems, air 
Conveyor-elevators, zipper 
Conveyors 
Conveyors 
Dry material, pneumatic 
nt ATES SE REE HT L470 
Screw 
Spiral, catalog No. 803-B 
Tubular, chain, flight 
Coolers 
Atmospheric 
Continuous, steel-belt 


Cooling systems, process........... 527a 
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Couplings 

Couplings, flexible 

Crystallizers 

Disintegration equipment 
ills 


Pebble and ball 
Roller 
Roller, ball bearing 
Roller, bulletin 06B7218 

Pulverizers 

Pulverizers, air force 

Size reduction, equipment & 
systems 

Drives 


Chain 


Electric, heavy duty variable 
speed 
Electronic ... 
PRIME, DOOR LIOD oe a egies vi sisy oie 480 
Fluid power 
Motor, electric, selective 
Power, electric, catalog No. 1- 
C-413 
Power units 
Speed 
Variable speed |. . 4:45 +5.+3,0098071 
VIET MOE 5 ak au 0-86 bs «05s Wiad 483 
Dryers 
Double & single shell, bulletin 
16-D-11 
Flash drying units, catalog 54-A... . 288 
Spray - 
Steam tube 
With activated aluminas ......... 415 
Drying equipment, freeze, vacuum- 
radiant heat 
Ducts, fume, cement, corrosion 
GIN y's Biase L462b 
Dust collectors 
REN 8 ip: e's’ wae 322a, BR460 
Cloth flat bag 155, 352H, R427 
Cloth tube ] 
Electric precipitation 
Water wash 
Ear inserts 
Ejectors, shea job: ess... eee 428 
Engines, gas and diesel 
Evactors, Stem: Geto. ia sk nee cee 268 
Evaporators 
Evaporators, turba-filin . . 
Fabricators 
Autoclaves 
Fume exhaust system, unplasticized, 
rigid, polyvinyl bulletin, 9-1 
Heat exchangers 
Plate-sheet metal products 
Process equipment ... .64b, 292, 434-a 
459, L476, 494-495 
Process equipment 
Ferrous and non-ferrous metals. . 157 
Steel & alloy plate 
Vessels 
AMM Co ccc v accent vecens# 
Pressure welded 364-385 
Wire cloth parts 
Fans, cooling tower 
Fastenings, stainless steel, catalog 53D . 142 
Feeders 
Chemical solution, dry materials, 
bulletin 45-H8 


CuemicaL Encingertnc—June 1953 


-Fittings & flanges, drop forged steel. 


Filter cloths, synthetic fabrics 
Filter fabrics 


Cartridge 
Horizontal plate ..... 6.0. sees 266 
Pressure, rotary leaf 10 
String discharge, bulletin 103 
Vacuum, continuous ............ 466 
Filtration equipment 
Fire extinguishers 
Dry chemical 
Foam systems 
General line 
Fire extinguishing systems, ready made 274 
Fire protection equipment 
.60b 
Fittings 


Corrosion resistant, for light wall 


P 
Stainless steel, bulletin Q100 
Welding 37-38a, 475, 477 
WwW elding 


Fixtures, lightiig, explosion-proof .. 
Flanges, welding 

Flooring, concrete, heavy duty 
Furnaces, iso-flow 


Gaskets 
Compressible heat resistant 
Plastic 
Pressure vessel 
SOOM WONG 2c. 's's ces cdiewwe a 286 
CHE, WOU 5. ie SLES AGERE 259b 
Generators, inert gas, bulletin 1-10... .34 
Grating, safety, floor 
Heaters 
Heaters, fired .... 
Beet exchangere: 656... 352) 
Heat exchangers 
Brazed aluminum 
Carbon cubic ... 
Glassed steel 
Shell and tube 
Stainless steel 
Heat transfer equipment, coils, plate- 
coils, bulletin P61 
Heat transmission apparatus ....... 509h 
Heating systems 
Dowtherm 
Process 
Hose 
Acid conducting 
Flexible metal 
Hose & tubing, flexible metal 
Hydraulic cylinders 
Incinerators, fume, catalytic combus- 
i B 
Instruments .. . 348K, 348L, 348M, 3480, 
350A, 352L 
Instruments 
Analyzers, plant stream 
Cells, analysis 
Controls 
Dew point, bulletin 407 


Pressure 


Sulfur determinator .......... L497 
Temperature, electronic 
Valve 
Viscosity 
Control. panels, with plug in units. 
Control system, process, electronic 


433 


Controllers 
Air-operated, bulletin A120 
Density 
PYPOMetes 6.6 cece, 261D, 261E 
Detectors 
Aromatic c 
Gas, hydrocyanic acid ........ 254A 
Electronic regnlators 
Flow metering systems 
Fluid flow, general line 
Gages 
PER CICRIONN a5 <4 'asis5c ee 261B 
General line 
Pressure & vacuum, catalog G-Z.128 
Tank ; 
Indicators 
Miniature 
Temperature 
Leak detector, mass spectrometer 
type 
Liquid level control 
Mass spectrometer, plant 
Meters 
Flow 
Infrared energy 
Mercury vapor 
Open channel 
Monitors, process 
Recorders and controllers 
Recorders, catalog ND46(1) 
Recorders, for product analysis sys- 
tems, bulletin 15-14 4 
Recording, temperature ..... 


Spectrophotometers 
Switch, vacuum 
Tester, film impact ...... aes 261C 
Testing 3521 
Thermistore 04 eee 132b, B153 
Thermocouples, contact 
Thermometers, all metal 
Thermometers, dial, multi-angle .. . 
Transducer 
Pressure 
Pressuré Cele 8.6. 5 ee he 463 
Transmitters 
Density, data book 1004 
Pneumatic pressure 
Pressure 
Viscometers, protable ......... BL427 
Insulation 
Insulation 
Finishing cement 
Pipe 
Pipe, cellular glass 
Intercom equipment, ois 


Ion exchangers ........ceccceess 58-59 
Jars, mill, laboratory 
Jet apparatus 
For heating liquids 
For lifting liquids 
For moving air & gases 
Jets, valves & bifurcators, cement, cor- 
rosion resistant L 
Joints 
Expansion 
Swing, ball bearing 
Swivel, ball bearing catalog 53-C. . 


Kettles 





Kilns, rotary 

Labels, warning 

Laboratory apparatus 

Lamps, ultra-violet, explosion proof .254G 
Linings, tank, tygon, bulletin TL-526.104 
Loaders, truck 


Maintenance equipment, dual sweeper 


Materials handling equipment 
348H, 350K 


Materials of construction 
Alloys, hard facing 
Alumina for refractories 
Aluminum bronzes 
Building materials, aluminum, in- 
dustrial corrugated 
Gold 


Nickel alloys, sheet & plate 
Nickel ay nicke) alloys 


Stainless plates, solid and clad . 
Steinless steel 80.81, 504 
" 
per clad 
General line 
Tefion ; 
Mist eliminators, knitted wire mesh. . . 
Mixing equipment 
Mixing equipment 
Blenders, automatic 
Mixers 
Agitators 
_— dry, twin shell, catalog 
] 3 
Centrifugal 
Continuous 
Double arm 
Homogenizers 
Laboratory, catalog DH-50 .... 
Mullers, bulletin 515 
Portable, electric & air driven, 
catalog B-75 
Side entering, catalog B-104 . . .249e 
Top entering, propeller type, cata- 
log B-103 249d 
Top entering, turbine & paddle 
types, catalog B-102 ........ 249c 
Turbine 253 
Mixing data sheet, catalog B-107. . 
Propellers 


Cast iron frame 
Cast iron frame, bulletin MU- 
132 


Catalog 676 


Chemical, TEFC, bulletin § B- 


" Pre-lubricated, B-4378 
Sealed 


Squirrel-cage, forced ventilated. .151 
“EF 


170-171b 
Motor starters, high voltage, bulletin 
GEA-5409A 
Nickel plating system 


534 


"hap equipment 
closing machine, bulletin No. 


Atos al liners 
Boxes, corrugated 
Closures, drum 
Filling machines, vacuum powder. L465 
Liners 
Drum, polyethylene, circular bot- 
tom 
Polyethylene, bag and drum... . 
Scales, filling, automatic 
Packings 
Packings, chemical service 
Packings and gaskets, teflon 
Pile fittings 


Aluminum 
Industrial vent, asbestos cement... 
Polyethylene 
Saran rubber lined 
Wood lined . 
Pipe and fittings 
Glass, pyrex 
Plastic 
Pipe and pipe fittings, cement, corro- 
see, remstant ..... so cee uibeus L462a 
Pipe fittings, cast steel .....,...... 20b 
Plates, condenser, copper alloy, .... .367b 
Power systems, load-center substations 
GEA-3592 
Precipitators, electrostatic .... 
Preheaters, air, ljungstrom 
Presses, filter, catalog 52 ...... 
Process equipment .....479, 354K, 354K 
Process equipment, plastic & rubber 
parts and equipment 35 
Pumping and heating units, furl oil R501 
Pumping units, process 
Pumps 
Pumps 
Acid, bulletin E-7000 
Automatic 
Auto-pneumatic, bulietin No, 300. 318 
Axialflow 
Boiler feed 
Centrifugal 
Chemical 
Centrifugal 
Rubber-lined, bulletin W(Q)-212 
Single suction, bulletin 976-D. 
Controlled volume, bulletin 553.... 
Fluid and semi-fluid 
Gear, spur & herringbone ...... j 
General line, folder 53SO ...... .1341 
General purpose 
High vacuum 
Medium duty ... 
Multi-stage, bulletin B-1400 
Oil hydraulic 
Propeller, bulletin 203-6 ......... 
Roller 
Rotary, high vacuum 
Self-priming, centrifugal 
Stock, bulletin 1100 
Stock, centrifugal 
Vacuum, compound, bulletin V- 
51B 
Vertical, chemical, bulletin V-837. . 
Vertical turbine ..... 0.0... <5 +. 487b 


Purifiers, gas 


Raceways, electrical, glavinized rigid 
steel, plastic costed .....:........ 37 

Recovery equipment, sulphur 

Rectifiers, mechanical 

Refractories 


Furnace 

Porous mediums 

Reaction furnace 

Silicon carbide 
Refrigerating machines, centrifugal... . 
Refrigeration equipment 
PMY, OVOTIOND onion isco sos dab eee 
Respirators, dust 
Rheostat, field, motor controlled . . .2 
Roasters, multiple-hearth 
Safety equipment 
Safety equipment 

Gloves, leather, resist high tempera- 

ture 254H 

SOME COWES Cae sa evasceins 254C 
Scales, checkweighing 316b 
Screens, vibrating 


Screws, stainless steel, 


Mechanical, for process pumps .. . 
Mechanical, teflon 
Shaft 
All purpose 
Heavy duty 
Separators 
Air 
Centrifugal 
Magnetic oe 
Pulley, magnetic, catalog C-5000-B. 319 
Sifters, gyrators . 
Skylight 
Speed reducers 
Wom gear 
Worm gear, catalog 45-B, 45-C 
Steel equipment 
Strainers 
Fine screen, bulletin $-203 ... 
For liquids and gases 
Surfacing material, corrosion proof. 
Switchgear 
Metal-clad, out door, booklet 5306. .25 
Metal-clad, with transfer bus......165 
Tank cars, aluminum ........... 42-43d 
Tanks & towers, cylindrical, cement, 
corrosion resistant 
Tanks 
Horton, stainless steel 
Storage 
Storage, aluminum 
Tantalum 
Tool, chain breaking ............ 
Towers 
Cooling 
Cooling, induced-draft 
Cooling, mechanical equipment ... 
AMT SHOVE Fk 8 429, 469 
Traps, steam, bulletin 152 
Tube cleaners 
Tube expanders 
Tubes 
Condenser, copper alloy 36, 367a 
PRUNE MIE 6655 bodice nc vo inst 92 
Heat exchanger 
Alloy antimonial ............. 458 
ee re ner 42-43a 
Venturi, fiberglass 


509g 
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Tubing 
RGM 5 vocknceudenxec cose snte 
Heat transfer, integral finned ..... 456 
Pressure, steel, booklet CEC-53....401 
ee" ee a eae R468 
Steel, intermediate alloy & ,stainless 
gg SORE EEE , +» 368-369 
Welded, stainless steel .......... 390 
Turbines 
General purpose, type E .......... 39 
Steam, bulletin H-16 ............ 353 
Vacuum equipment .............6. 166 
VERE cassie wae cs 3481, 348P, 352D 
Valves 
Alloy, chemical ............... 305 
ee POC eee PE eee ee Te 22-23a 
OE MOE oie iicccs 6c an 00ee ae Rae 20a 
Check, tilting disc .............. 402 
RMON 5 oko bod bc & Seo oi .gaces 135 
Control 
Diaphragm, double seated ..... 491 
Pheumatic, close coupled ...... 450 
Corrosion-resistant ............... 57 
Corrosion-resisting metals and _al- 
| EET Poe 22-23d 
Diaphragm 
PRORUONE a5 incs:s Wee's 4 vag Obs :,287 
Saunders ....... cece eee Oy 468 


Saunders, with automatic remote 
control, bulletin 8336 ....BL498 





Drop forged steel ..........-.++: 60a 
Electric, solenoid ............ . L473 
For resin & glue service......... R474 
Se cs oe ks Civ aca Vane eeeean 352b 
Gate 
Bronze, rising stem .........-. 293 
Double dist... 664. a SS 425 
ASNT TONG 5 oil cc eee sb 478, 509 
FRI heii envi sa eass ER 352¢ 
WO ae eka wees a kes 22-23b 
Lubricated plug .......-0ccssebs 355 
Lubricant sealed ............ 421-422 
ST, Bee ree eae: 352a 
Plug, cylindrical, round part...... 143 
POR. 5 soko ocd cavev a seawas< 432 
Pressure reducing, bulletin 962... .281 
Proportional, bulletin 700-2 ...... 404 
Oucik opening 3.06.60. .ce sc eces 254B 
Safety-relief, technical manual 51B.419 
RG solid, 5.630 Sa ERS Hew aR 22-23¢ 
Venting equipment, for vessels. ... . .496 
Vessels 
TREE oui oe iw te ea RA RTOS 64e 
Pressure, multi-layer ............ 467 
Water treatment, demineralizers, 
mono-column, automatic ....... T378 
Welding rod for non-conductives. . .262A 
Wells, water ..........ceeeeeeee 487a 
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Page numbers & key letters—Circle what you want, fill in reverse side, tear ovt and mail 





Keeping Up-to-Date 





Wire and cables, electrical application 
En Caer ean erp apa rere 439 


Wire mesh assemblies ...........- B129 
Analysis c0. ssn ces pibewks Cewaey 348] 
Contractors, electrical ............. 482 
Engineering, mill plans ........... 398e 
Engineering and construction 
Materials handling system ........ 418 
Natural gas processes & plants..... 321 
Plants and processes ........+.+. 119 
Plants, processes and apparatus. ..... 2 
Process plants: é... ic casyscces 108-109 
Process plants and facilities ....... 323 
Urea plants voc. ci se cvvccceseses 389 


Maintenance cleaning, with chemicals, 263 
Prototype development, process equip- 


ment, brochure CE20-1 .......... 87 
Shipping, chemical, tank car ......... 17 
Sulphuric acid sludge burning ........ 86 


Terminal facilities, stozage, bulk liquid 291 


Water treatment, analyses and recom- 
mendations ........ Shanes ees 487¢ 











items in this issue as circled below: 


2 28 57 90 132a (157 251A 261E 
6-7a 29 58-59 92 132b 158 251B 262A 
6-7b 30 60a 93 133159 252A 262B 
6-7e 31 60b 94 135 =160 253 4=262C 
6-74 32 61 95 136—s «161 254A 263 

8 33 62-63 96-97 137 T162 254B 264 

9a 34 64a 98 T138 B162 254C 264A 
9b 35 64b 99 B138 163 254D 265 

10 36 640 100 139a T164 254E 265A 
11 37-38a 64d 101 139b B164 254F 265B 
12 37-38b 64e 102 139¢ 165 254G 266 

13 39 65 103 139d 166 254H 266A 
14 40 66-67 104 141 = 167 255 266B 
15 41 68 107 142 168-169a 256A 267a 
16 42-43a 69 108-109 143 168-169b 257a 267b 
17 42-43b 71-72 111 145 168-169¢ 257b 267A 
18 42-43¢ 73 113 T146 170-17la 257¢ 267B 
19 42-43d 74 117 B146 170-171b 258A 268 


20a 44 75 119 147-172-1738 2588 268A 
20b 45 76-77 121 T148 172-173b 258C 268B 
21 46-47 78 123 B148 172-173¢ 258D 268C 
22-238 48a 79 125 149 =172-173d 259a 268D 
22-23b 48b 80-81 126 150 172-173e 259b 268E 


22-23¢ 48¢ 82 127 151 «174 
22-23d 49 83 128 T152 2498 
24 50-51 84 T129 B152 249b 
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242A 244E 248B 2481 254A 257C 
234A 246A 248C 250A 255A 257D 
243B 2468 248D 250B 255B 257E 
243C 4696246C «=—248E 9=— 252A 255C 257F 
244A 246D 245F 252B 255D 258A 
244B 246E£ 248G 253A 257A 258b 
244C «8(246F 248H 2536 257B 260A 
244D 248A 


260 268F 
260A 269 

260B 270A 
261 271A 
261A 271B 
261B 271C 
261C 271D 
261D 


260B 264A 
261A 264B 
261B 2640 
262A 264D 
263A 266A 
263B 268A 
263C 2686 
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272A 296¢ 
272B T2097 
272C B297 
272D 298 
273 «=. 299 
274 303 
274A 305 
274B 307 
275 3090 
276 =6310 
276A 311 
276B 313 
277 = 314 
278 «86315 
278A 316a 
278B 316b 
278C 317 
278D 318 
279 «6319 
280 6320 
281 321 
286 463228 
287 322b 
288 323 
291 325 
292 326 
293 327 
294 328 
295 329 
296a 330 








332a 349 

332b 350a 
333 350b 

334 350¢ 
335 350A 
337 350B 
338 350C 
339 350D 
340 350E 
T341 350F 
B31 350G 
342-343 350H 
344 3501 

346-347 350J 
348A 350K 
348B 350L 
348C §©6—6.350M 
348D 6 350N 
348E 3500 
348F  350P 
348G 350Q 
348H 350R 
3481 3508 
348d 350T 
348K 351 

348L «= 352a 
348M 352b 
348N 352¢ 
3480 352A 
348P 362B 


270AJ 346A 3468 


270BT 346B 
272A 346C 
272B 346D 
272C 346E 
272D 346F 
272E 346G 
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346J 
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352D 
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352F 
352G 
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3521 
352J 
352K 
352L 
352M 
352N 
3520 
352P 
352Q 
352R 
353 
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354A 
354B 
354C 
354D 
354E 
354F 
354G 
34H 
3541 
3545 
354K 
354L 
354M 


536) 


348D 
348E 
BASF 
348G 
348H 
3481 
348J 
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354T 388 410b 435 461 480 604 
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376 401 TLA27 454 472 TLAQS 527a 
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Cable clamps, plastic 
- | a Ss h ip a ck Charts, recording 
eee Clothing 


To make sure that you don’t miss any news that could help you with _ Safety ... 
your job, Chemical Engineering is doing a double take for you. The oe cage metal 
listings on this and the following page is a repeat of the editorial ere emancee 
listings only on chemicals, equipment and services featured last Ceaaen 
month in the New Equipment, New Products and New Technical 
Literature departments. Use the postcard below for more information 
on any item in this list. Couplings 
— cra 
rane, portable 
CHEMICALS Disintesration equipment 
Mills, grinding 


Dryers, spray 
Dust collector 
Surface active OMENS . cer escseres 350S Electrode, electric-cutting 
Vinyl acetate copolymers 3510 Elevators 
Fan, cooling tower 
Filter media, rigid 
EQUIPMENT Filters ..... \s VA eb ae4Ks 96-6045 348A 
Air handling equipment Filters, plastic, air 
Dimethylformamide Air conditioner Stainless steel 
Epichlorohyé igh 
rohydrin ressure 
Fertilizer ” Ke iedebccnsecnsnswe 272C ~sfthe 
Fluorocarbon plastics ! Hangers, pipe 
Insecticide Heat exchanger, graphite 
Methyl phenyl ether Heaters 
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NEW YORK 36, N. Y. 
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Hydregenation equipment Mills, tube 

Indicator base, magnetic Mixing ae 

Instruments Emulsifier, ultrasonic Scrubber, dust controller 

Instruments : Sealing device 
Automatic control Mies hatiniteaiti Seals, mechanical 


barra ia eaagna pyrometer. . 3 High speed Shaft, right angle, variable speed. . . 
Flowmeters, mass rate Oil burner, fuel-air control Stacker, lift 


For heat flow problems Pipe, plastic threaded Sulfonation plant, packaged 
Measurement and control Pipe and fittings, hard rubber 
Measurement & control, electric Pipe cutter, flame Tanks, plastic 
Mercury pl Pipe file cap Tanks and ducts, plastic 
Meters, Piping Towers, cooling 
Paint testing Plating, flame Trailers, hand truck 
Regulating ‘ees Processi i t Tubing, steel 
Remote measurement and control. 3511 mh ae radia Inti 
Temperature regulators 351N Ys ¥ 
Insulation, silicone rubber 
Laboratory -facilities, process 
Liners, tank, plastic 
Luminaries Housing, deep-well Welding equipment 
Magn ‘ Vacuum X-Ray equipment 
Materials handling, circus Ra diustabl 
Materials handling equipment. 3481, 351P indegen teen 
Rapper, magnetic 


Materials of construction : 
Copper and brass Rectifiers SERVICES 
Industrial metals Safety lock, pressure vessel 
Safety equipment ; WR 5 oes bid aee noms -+--351R 


Two Postcards—One for you, one to pass along 





Page numbers & key letters—Circle what you want, fill in reverse side, tear out and mail 





. « » These items in this issue as circled below: (Card expires September 1) 


28 251A 272A 349 «= 352D 430-431 458 R500 
29 251B 272B 3502  862E 432 L501 
252A 272C 350 352F 433 R501 
253 272D 3500 352G ; 434a 
254A 273 350A 352 434d 
254B 274 * $608 3521 435 
2540 3506 352J 436 
254D 350D ,852K : 412-413 437 
254E 414 438 
254F : 2 415 = 439 
254G 416a 440 
254H 416b 441 
255 4420 
168-1698 256A 442b 
168-169b 257 443 
168-1690 257b ! 444 
170-1718 257¢ 445 
170-171b 258A 443-447 
172-1738 258B 448 
172-173b 2580 
172-173¢ 258D 
172-1734 2598 
172-173e 259b 
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24a «=. 260A 
249 2608 
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2494 40 261A 
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248H 257B 260A 263C 348C 86348J 351G 
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More Help for You... 


It's fast. It’s easy. Chemical Engineering's 
Reader Service will bring you reprints too. You can 
use the postcard to get up-to-date data on processes, 
equipment, technology. 


Now Ready... 
Chemical Engineering's Reprint 33 


Fluidized Solids — Recognized as a new unit 
operation, it offers advantages in contacting gases 
with solids oe 50 


Every Month . — 


This list will help to keep you posted as to what's 
available for song files. The postcard makes it con- 
venient to order. 


1—Chemical Engineering's Flowsheets—150 flowsheets of 
industrial processes. ($1.50). 
Date & Methods for Cost Estimation. 1—38 articles, 128 
pages . . . equipment, plants, operations. ($1.75). 
Data & Methods for Cost Estimation. !I—48 pages, 
published since April 1952. ($1). 
Fire Prevention—Developments and trends. (50¢). 


Materials of Construction—14th biennial report .. . 
with directory of materials and manufacturers. ($1). 


Organic Unit Processes—Recent advances. (50¢). 
Gless—How and why it’s used in process plants. (50¢). 
Sublimation—Equipment techniques, theory. (50¢). 





Position 





Company, 





Address 





City & State 





Agglomeration—Methods and equipment. (5U¢). 

New Processing Tools —- Trends and developments in 
equipment, techniques. (50¢). 

Plant Defense—Control disaster by enemy attack, 
espionage. (50¢). 

Pumps-——Classification and characteristics . . . chemical 
pumps . . . how to select. (50¢). 

Reprint 22a & 22b ($1). 

Process Instrumentotion—48-p. report . . . economics 
selection, push-button plants. (75¢). 

Process Instr tati 16-p. chart Guide to Process 
Instrumentation Elements. 350 instruments. (35¢). 
Size Reduction —- Selection of crushing, grinding and 
pulverizing equipment. (50¢). 

Petrochemical Processes —- Flowsheets and descriptions 
of 23 major processes. (50¢). 

Adsorption — What it can do, its mechanism, latest 
design practice, expectations for the future. (50¢). 
Solids Feeders—How to lick feeding difficulties with 
solids and semi-solids. (50¢). 

Materials of Construction—How to evaluate, select, test 
and use protective coatings. ($1). 

Plants and Processes—-A 32-p. tabulation of 797 plant 
projects and 292 technology advances in 1952. (75¢). 
The Year for Decisions-—Guidance for chemical manage- 
ment facing critical decisions in the year ahead. (75¢). 
Evaporation—A guide for solving your evaporator prob- 
aoe and evaluating manufacturers’ recommendations. 
(50¢). 

Fluidized Solids—-Timely survey of fluidization know-how 
and application. (50¢). 





Order Now, Pay Later: 


The directions on the other side of the postcard 
make ordering simple. 


‘ 
' 
' 
' 
' 
' 
' 
' 
‘ 
' 
' 
' 
! 
‘ 
' 
' 
' 
’ 
' 
’ 
‘ 
' 
‘ 
: 
' 
' 
' 
t 
‘ 
'‘ 
‘ 
' 
' 
' 
' 
‘ 
' 
' 
' 
' 
' 
' 
‘ 
' 
' 
! 
' 
‘ 
Y 
‘ 
1 
' 
' 
' 
‘ 





FIRST CLASS 
PERMIT No. 64 
(Sec. 34.9, P.L.&R.) 
NEW YORK, N. Y. 

















BUSINESS REPLY CARD 


NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES 








—4¢ POSTAGE WILL BE PAID BY — 
CHEMICAL ENGINEERING 
READER SERVICE DEPARTMENT 
330 WEST 42nd ST. 

NEW YORK 36, N. Y. 


4 
' 
‘ 
' 
' 
‘ 
' 
' 
' 
' 
' 
‘ 
' 
' 
' 
' 
‘ 
' 
' 
'‘ 
' 
' 
' 
' 
‘ 
' 
‘ 
' 
' 
' 
‘ 
' 
' 
' 
' 
' 
' 
‘ 
' 
' 
' 
' 
' 
' 
’ 
' 
' 
i 
‘ 
' 
' 





Whenever you select a:‘power unit, don't put a straight-jacket on your 


ideas . . , consider ALL of the possibilities of. modern power dives. 7 





For example consider the many useful combinations that can be 


a 


secured with the basic Master power units shown below. They're de- 
signed so they can be easily combined together to give you the RIGHT 
horsepower, the RIGHT shaft speed, the RIGHT features in one compact 
unit that you can use RIGHT where you want it. Nowhere else will you 


J . 
find power units that are so flexible, so easily adaptable, and in such 


a 
j a wide range of types and ratings. : give 
Master power drives or available in thousands and thousands of r 
ratings (% to 400 HP). . | in open, enclosed, splash proof, fan cooled, you 
explosion proof .. . horizontal or vertical . . . for all phases, voltages brains . s 


and frequencies . ... in single speed, multi-speed and variable speed 


types... . with or without flanges or other special featires . . .‘with 5 ri | chance 





types of gear reduction up to 430 to |‘ratio . . . with electric brakes . 
. with fluid-drive . ... with mechanical or electronic variable speed 
‘ units .. ..and for every type of mounting .. . Master has them all and 


so can be completely impartial in helping you select the one best 


power drive for YOU. 


THE MASTER ELECTRIC COMPANY * DAYTON 1, OHIO 
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Glassed Steel 


heat exchangers 
and condensers 


give ‘you 


i 


the corrosion resistance of glass 
plus the working strength of steel 


Glassed steel heat exchangers and condensers are 
extensively used in today’s chemical processing 
because of the corrosive nature of the high tem- 
peratures and vapor conditions involved. 

Even under these severe conditions, Pfaudler 
glassed steel is resistant to all acids except hydro- 
fluoric. It is often the only practical material of 
construction. Where allowable, units of glassed 
steel combined with impervious graphite or 
tantalum can be supplied. 

Double jacketed glassed steel shell and thimble 
condensers are efficient in design and are avail- 
able in many capacities. They are compact and 
easily installed. Jacketed glassed steel return 
bend heat exchangers are made of Pfaudler 


THE PFAUDLER CO. 


jacketed glassed steel pipe and are available in 
almost any capacity. They can be used as heat 
exchangers, as condensers either for refluxing or 
recovering distillates, or as pipe lines carrying 
liquids which solidify at room temperature. 

To give it the necessary structural strength, 
Pfaudler glass is fused to steel in fiuge furnaces at 
temperatures of 1500-1700°F. This high-tempera- 
ture firing locks the glass to the steel and makes it 
hard and tough. 

Write for Bulletin 894-X-1, our general catalog 
on chemical processing equipment. 

Pfaudler factories are located in Rochester, 
N. Y.; Elyria, Ohio; Leven, Fife, Scotland; and 
Schwetzingen, Baden, Germany. 


ROCHESTER 3, N. Y. 





